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REPORT 

OI^ THE 

COMMISSIONER OF FISHERIES. 



Department of Commerce, 

Bureau of Fisheries, 

Washington, October 9, 1916. 
Sir: There is submitted herewith a report giving an outline of the 
operations of the Bureau of Fisheries during the fiscal year ended 
June 30, 1916. 

GENERAL REVIEW. 

On February 9, 1916, the Bureau of Fisheries celebrated the forty- 
fifth anniversary of its estabUshment as a commission with purely 
investigatory functions. Public exercises were held in the auditorium 
of the National Museum, and the occasion was largely devoted to the 
dedication of a bronze memorial tablet to Spencer FuUerton Baird, 
the founder and first commissioner of the Bureau. The tablet was 
provided by the private subscriptions" of persons now in the Bureau 
who were there under Prof. Baird; by persons who were officially 
associated with Prof. Baird in the fishery work but who are no longer 
connected with it; by a few who, while never in the regular fishery 
service, were closely connected with it in the days when Prof. Baird 
was Assistant Secretary and later Secretary of the Smithsonian 
Institution and Director of the National Museum as well as Commis- 
sioner of Fisheries; and by some persons who, in later years, have 
been officially engaged in some of the varied operations to which 
Prof. Baird gave impetus. The memorial contained a medallion 
portrait and me following inscription: 



SPENCER FULLERTON BAIRD 

1823-1887 

Founder and Organizer op the United Siates Bureau op 
Fisheries ^ 

Commissioner of Fisheries 1871-1887 

He devoted his life to the public service and through the applica- 
tion of science to fish culture and the fisheries gave his country world- 
wide distinction 

His coworkers and followers in this field dedicate this tablet on 
the anniversary of the establishment of the Federal fishery service 

February 9, 1916 
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The meeting was presided over by the Commissioner of Fisheries; 
an address on * 'Personal Reminiscences'' was delivered by Dr. William 
H. Dall, author of a notable life of Prof. Baird; Prof. Edwin Linton, a 
special investigator for the Bm'eau under Prof. Baird and subsequent 
commissioners, spoke on ' ' The Man of Science and the Public : An Ap- 
preciation of Spencer Fullerton Baird," and presented the memorial 
tablet to the Department of Commerce on behalf of the donors; Vinal 
N. Edwards, the senior employee of the Bureau, who had been asso- 
ciated with Prof. Baird at Woods Hole since the very inception of the 
service, unveiled the tablet; and Hon. Edwin F. Sweet, Assistant Secre- 
tary of Commerce, in an able address, accepted the tablet on behalf 
of the Department. The tablet was suosequently set in a conspicuous 
place in the wall of the bmlding of thei Bureau of Fisheries. 

The Bureau long ago passed the critical period of its existence 
and became one of the great Federal instrumentalities for public good. 
During the last year its already highly varied functions, to which 
Congress has added from time to time, have been extended; new 
achievements of permanent importance in behalf of the fisheries, fisher- 
men, and fish consumers are to be recorded; increased appreciation 
by the general public of the value of the work is to be noted; and 
plans for still further usefulness have been perfected. 

The executive staff at headquarters at the beginning of the fiscal 

J ear consisted of H. ¥. Moore, Deputy Commissioner; Irving H. 
>unlap, assistant in charge of office; Robert S. Johnson, assistant in 
charge of fish culture; Robert E. Coker, assistant in chaise of inquiry 
respecting food fishes and the fishing grounds; Alvin B. Alexander, 
assistant in charge of statistics and methods of the fisheries; and 
Ward T. Bower, chief agent of the Alaska service. The Bureau 
suffered a severe loss by the death, on March 17, 1916, of Mr. Johnson, 
who had been chief of tne fish-cultural work since 1909 and an efficient 
and loyal employee in that branch of the service since 1881. He was 
succeeded by Henry O'Malley, who has been an employee in the 
division of fish culture since 1897 and field superintendent ia charge of 
Pacific-coast operations since 1913. No other change among the 
administrative staff occurred during the year. To the foregoing 
officers, to superintendents and directors of stations and laboratories, 
to the captains of vessels, and cars, to the agents in charge of remote 
seal islands, and to the great body of subordinates of all capacities on 
land and sea through whom the real work of the Bureau is accom- 
pUshed the Commissioner desires to express thanks and commenda- 
tion for arduous duties faithfully performed, which made the fiscal 
year 1916 the most noteworthy m the history of the Federal fishery 
service. 

THE PROPAGATION AND DISTRIBUTION OF FOOD FISHES. 
GENERAL EXTENT AND IMPORTANCE. 

Continued progress has been made in fish culture, and the fiscal year 
1916 was in general the most successful in the Bureau's history. The 
distribution of fish and fish eggs shows an increase of 558,504,762 over 
the preceding year and reached the enormous total of 4,847,262,566. 
Large increases over the previous year were effected in the propagation 
of some species, while with others less success was attained. Wnat is 
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regarded as the most substantial gain, however^ is the increase, 
amounting to 47 per cent, in the number of fingerhngs produced and 
distributed. The policy of rearing larger numoers of young fish to 
advanced sizes was inaugurated a few years ago and has since been 
assiduously followed in various fields, to the gratification of those most 
familiar with fish-cultural methods and needs. 

The following table shows by species the number of fish and fish 
eggs distributed during the fiscal year 1916 from the various stations 
of the Bureau: 

Summary, by tSPEOiES, of the Distributiok op Fish and Eggs Duking the Fiscal 
Year Ended June 30, 1916. ^ 



Species. 


Eggs. 


Fry. 


Finger- 
lines, 
yearlings, 
and adults. 


Total 


Cfttflsli '. 






2,545,777 

4,336,832 

663,815 


2,546,777 

4,336,832 

663,816 

78,741,545 

200,000 

391,156,000 

76,000,000 

10,362,341 

100,865,709 

93,407,668 

22,323,708 

22,500,944 

6,760,658 

4,565,447 


Carp 






Dnffftlnflffh.. ', 






Shad ! 


1,097,000 


-"44,645 
00,000 
75,000 
00,000 
84,334 
50,714 
64,920 
79,124 
00,944 
70,600 
43,800 
09,815 
67,968 


Alewlfe 




Whitftfishr 


. 74,180,000 




Lake haring 


■*i;4e9;667* 

22,982,655 
32,442,748 
3,144,684 
1,000,000 
3,811,058 
2,831,747 


fiilv«r salmc^ . x 


196,500 

20,622,340 

3,000)000 


Chinook salnion. 


R1nAhfu>1r sftlmnn.,. . , , 


Hnitrpback salmon . . 


Dog salmon 




Steelhead trout 


1,079,000 
1,489,900 


HainUVw trout 


Atlantic salmon 


1,709,815 

949,745 

600 


Tjfindiocir<¥l salmon ,,........ . , 


486,000 


106,777 
609 

2,481,228 
106,600 
278,100 

7,676,817 


Scotch sea trout J 




1,427,000 


1,370,310 


6,278,638 

106,600 

44,018,477 

13,269,467 

6,368,000 

61,000,000 

1,946,000 

392,000 

3,122,332 

165, 149 


Loch Leven trout 


Lake trout 


7,326.054 

635,000 

3,500,000 

36,000,000 


36,414,323 
6,057,650 
1,868,000 

15,000,000 

1,946,000 

392,000 


Brook trout ' 


On^yllng 


Smelt 




Mackerel 




Bntt«rflsh... , . . . 






Crappie 




3,122,332 

166,149 

66,169 

1,357,768 

1,635,881 

43,436 

3,460 

183,111 


Rock bass 






Smallmonth black bass 




762. Tio 
471,300 
33,000 


827,879 

1,829,068 

1,668,881 

43 436 

436,696,740 

223,174,111 

10,071,000 

122,360,000 

4,950 

318,681,000 

1,107,460,000 

22,170,000 

1,632,947,000 

128,703,525 


lATgnmniith blA'^k b^tSS ... . 




fdiiillsh ....,., 




Pike and pickerel 




Pike perch 


222,160,000 
27,500,000 


214,533,280 

. 195,491,000 

10,071,000 

97,350,000 


Yellow perch 


fitriped^ass 


WhiTeperch 


25,000,000 




White bass 


4,960 


€od 




318,681,000 

1,107,460,000 

22,170,000 

1,532,947,000 

128,700,000 


PoUock 






Haddock 






■pTatfigh . 






Lobster 




3,525 






Total 


425,700,794 


4,329,300,337 


92,261,435 


4,847,262,566 





Food and game fishes were distributed in every State and Territory 
in the Union. The marine, Great Lakes, and anadromous species of 
the eastern and western coasts were practically all liberated in the 
waters from which the eggs were collected, and the trouts, basses, 
sunfishes, and other species of the interior were either consigned to 
inland public waters or contributed as brood stock to privately owned 
ponds. More than 10,000 individual applications for fish were 
received, and about the same number was acted on by the consign- 
ment of suitable species. 



Digitized by LjOOQ IC 



8 BEPORT OF THE COMMISSIONER OF FISHERIES. 

The distribution of the output of the hatcheries at the most suitable 
ages and in the most economical and effective maimer is a highly 
important branch of fish culture. The regular field equipment and 
staff provided for this purpose are supplemented by the detail of 
station employees and the use of public and private carriers, and 
throughout the year a large part of the fish-cultural personnel was con- 
stantly engagea in making deliveries of fish to appUcants. The six 
railway cars specially ecjuipped for the safe transportation of live fish 
of all ages were in active service at all seasons. They were hauled 
149,781 miles, and, in addition, the detached messengers traveled 
645,721 miles, carrying their loads of living freight. The increase in 
the mileage over 1915 was about 25 per cent. The policy of the 
various raUroads differs in the matter of the treatment of fish cars 
and messengers. Some lines charge full rates for cars with their 
crews and messengers with their cans, some give substantial reduc- 
tions from regular fares, and some accord free passage and hauling. 
In 1916 about lOJ per cent of the travel by cars and 19 per cent of the 
travel by messengers were furnished gratis. 

The first all-steel transportation car, authorized by Congress in 
the appropriation act for 1915, has been completed and* placed in 
commission. An appropriation of $40,000 for two additional cars 
of the same type has oeen made, but the increase in the cost of labor 
and materials renders it impossible to secure fuUy equipped cars 
within the limits of the sum provided. At the coming session Congress 
will be asked to appropriate the additional amount required. 

The unit cost of fish-cultural operations continues to decrease and 
in 1916 was reduced to $117.86 per million fish produced and planted. 
This is to be compared with $131.65 in 1915, $146.36 in 1910, and 
$239 in 1905. 

HATCHERIES OPERATED. 

The hatcheries fall naturally into five categories, and their output 
in 1916 may be classified and summarized as follows: 

Marine species of the Atlantic coast 3, 112, 299, 525 

Migratory species of the Atlantic coast « 442, 472, 788 

Fishes of the Great Lakes 947^ 870, 217 

Migratory fishes of the Pacific coast 248, 975, 220 

Fishes of thB interior waters 95, 644, 816 

Total ^ 4, 847, 262, 566 

The only new permanent hatchery opened in 1916 was the one at 
Saratoga, Wyo., which has begun operations under favorable auspices 
and gives promise of great usefulness. This station and the one at 
Orangeburg, S. C, were not given the full amount of monev necessary 
for entu-e completion, and Congress will, therefore, be asked to provide 
the additional sums required. 

Under the general authority to establish field stations, operations 
have been so successful on the Quinault River in Washington and the 
Elamath River in California that the construction of permanent 
hatcheries in these localities is warranted. 

There follows a Ust of the hatcheries maintained in 1916, with 
auxiUary and field stations thereunder, the period of operation, and 
the species handled. The principal stations, arranged in alphabetical 

a Includes humpback salmon planj^ed in Maine waters. 
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order, have a permanent personnel provided by law or are operated 
more or less independently, althougn the subsidiary establishments 
in some cases are lully equipped and quite as important as the head 
stations to which they are attached for convenience of administration. 
Some shifting of auxiliary points of operation occurs each year, and, 
as promising collecting locations are foimd, the field is expanded to 
sucn extent as the available appropriations will allow. There has 
been no increase in such funds for several years past, hence the exten- 
sion of work has not been all that was desu'ed or all that the needs of 
the various fields demand, and new work has been made possible only 
as the cost of production has decreased by reason of the greater 
experience and efficiency of the personnel. 

Fish-Cultural Stations Operated During the Fiscal Year 1916. 



Designation. 



Period of operation. 



Species handled. 



Afomak, Alaska 

Uganik Bay, Alaska . 

Seal Harbor, Alaska. . 
Baird,Cal 



Battle Creek, Cal.. 
Hombrook, Gal... 
Mill Creek, Cal.... 

Baker Lake, Wash 

Birdsview, Wash. 



BrJim<m,Wa8h 

Darrington, Wash.. 

Day Creek, Wash.. 
Duckabush, Wash. 



niabott Creek, Wash. , 
Quilcene, Wash , 



Sultan, Wash. 



Battery, Md 

Boothbay Harbor, Me.. 

Portland, Me...s... 

Bozeman, Mont 



O'Dell Creek, Mont 

Meadow Creek, Mont 

Yellowstone, Wyo 

Clear Creek, Wyo 

Columbine Creek, Wyo. 

Cub Creek, Wyo 

Lake Camp, Wyo 

Bryans Point, Md .* 

Cape Vincent, N. Y 



Amherst Island, N. Y 

Charity Shoals, N. Y 

Horseshoe Island. N. Y 

Ogdensburg, N. Y 

OldForecN.Y 

Pigeon Island, N. Y 

Pope Mills, N. Y 

Sodus Pomt. N. Y 

Stony Island, N. Y 

Three Mile Bay, N. Y 

Central Station, Washington, 

D. C. 
Clackamas, Oreg 



Applegate, Oreg 

Big White Salmon, Wash. . . 
Little White Salmon, Wash. 
Rogue River, Oreg 



Upper Clackamas, Oreg. 
WiUamette, Oreg 



Entire year... 
June-October. 

do 

Entire year. . . 



December-April. 

October-May 

December-April. 

Entire year 

.....do.. 



October-June.. 
October-April.. 



September-June . 
do 



.do., 
.do.. 



.do.. 



April-May 

Entire year 

July-October; May-June. 
Entire year 



March-May. 

do....... 

July-June... 

.....do 

do 



do 

do 

March-May. 
Entire year: 



October-November . 

do 

.do.. 



April-May 

November 

October-November. . . 

April 

November-December . 

November 

November-December . 
Entire year 



.do.. 



April-June. . . . 

October-May., 
.do., 



Entire year. 

do 

July-June... 



Blueback and humpback salmons. 

Blueback salmon. 
Do. 

Brook and rainbow trouts and chinook 
salmon. 

Chinook salmon. 

Chinook and silver salmons. 

Chinook salmon. 

Blueback and silver salmons. 

Blueback, chinook, humpback, and silver 
salmons; blackspottea and steelhead 
trouts. 

Dog and silver salmons and steelhead 
trout. 

Chinook, dog, humpback, and silver sal- 
mons. 

Humpback and silver salmons. 

Chinook, dog, humpback, and silver sal- 
mons, and steelhead trout. 

Chinook, humpback, and silver salmons. 

Chinook, dog, humpback, and silver sal- 
mons. 

Chinook, humpback, and silver salmons, 
and steelhead trout. 

Shad, white perch, and yellow perch. 

Cod, flatfish, pollock, and lobster. 

Lobster. 

Blackspotted, brook, rainbow, and steel- 
head trouts, and grayling. 

Grayling. 

Grayling and rainbow trout. 

Blackspotted trout. 
Do. 
Do. 
Do. 
Do. 

Shad and yellow perch. 

Brook, lake, and rainbow trouts; lake her- 
ring; landlocked salmon; pike perch; 
yellow perch; and whitefish. 

Lake trout. 

Lake trout and whitefish. 

Lake trout. 

Pike perch. 

Whitefish. 

Lake trout. 

Pike perch. 

Lakenerring. 

Lake trout. 

Lake herring and whitefish. 

Shad, pike perch, and yellow perch. 

Chinook salmon, and brook, rainbow, and 

steelhead trouts. 
Chinook and silver salmons, and rainbow 

and steelhead trouts. 
Chinook salmon. 

Do. 
Blackspotted and steelhead trouts and 

chinook and silver salmons. 
Chinook salmon and steelhead trout. 
Shad. 
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Fish-Cultural Stations Operated During the Fiscal Year 1916 — Continued. 



Designation' 


Period of operation. 


Species handled. 


Cold Springs, Ga 


Entire year 


Black bass, catfish^ sunfish, and war- 


Milltown, Ga 


April-June 


mouth baas. 
Black bass. 


Craig Brook, Me 


Entire year 


Atlantic salmon, brook and Scotch sea 


Upper Penobscot, Me 


April-Mfty*. 


trouts, and humpback salmon. 
Atlantic salmon. 


Entire year 


Brook, lake, and steelhead trouts, pike 

perch, and: whiteflsh. 
Lake trout. 


Grand Mftrafs, Mi^m , r . , . 


October-November 

Entire year 


Edenton, N. C...'. 


Black bass, rock bass, shad, sunfi^, and 


Weldon,N.C 


April-May 


wiilte perch. 
Striped bass. 
Brook and rainbow trouts, large and 

small mouth black basses, rock bass, 

carp, and sunfish. 
Cod, flatfish, haddock, pollock, mackerel, 

and lobster. 
Brook and lake trouts, humpback and 

landlocked salmons, and smelt. 


ErwlP, Tenn, . . 


Entire year. .. . .... 


Gloucester, Mass 


do 


Grpen Tiftire, Me 


.. ..do 


Grand Lake Stream, Me 


do 


do 


Black bass, buflaloflsh, carp, catfish, 
crappie, pike, pike perch, rock bass, 
sunfish, and yellow perch. 

Black bass, buflalonsh, carp, catfish, 
crappie, pike, pike perch, sunfish, 
yellow perch, and brook and rainbow 
trouts. \ 

Blackspotted, brook, lake, and rainbow 
trouts. 

Rainbow trout. 


La Crosse, Wis 


do 


Lead vllle, Colo 


do 


Antero Reservoir, Colo 


April-May 


'Cheesman Lake, Colo 


.do 


Do. 


Edith Lake, Colo 


October-November 

.... do 


Brook trout. 


Engelbrechts Lake, Colo 


Do. 


Hosselkus Lake, Colo 


do 


Do. 


Kelleys Lake, Colo 


do 


Do. 


Musgrove Lake, Colo 


do 


Do. 


Smiths Ponds, Colo 


do 


Do. 


Northfleld Lake, Colo 

Turquoise Lake, Colo 


'.V/aoV^. '////////.'........ 


. Do. 
Do. 


Woodland Park, Colo 


do 


Do. 


Louisville, Ky 


Entire ye£ir 


Large and small mouth black basses, rock 

bass, sunfish, and rainbow trout. 
Tiarfre and small mouth black basses, cat- 


Mammoth Spring, Ark 


....do 


Friars Point, Miss 


July-December 


fish, rock bass, and sunfish. 

Black bass, buflaloflsh, carp, catfish, 
crappie, and sunfish. 

Brook and rainbow trouts, pike perch, 
rock bass, and sunfish. 

Black bass, buflalofish, carp, catfish, crap- 
pie, pike, sunfish, white bass, and 
vellow perch. 

Black bass, carp, catfish, buflaloflsh, 
crappie, pike, sunfish, and yellow perch. 

Brook and rainbow trouts, catfish, and 


Manchester, Iowa 


Entire year 


Bellevue, Iowa 


August-December 

do 




Nashua, N.H 


Entire year 


Neosho, Mo 


do 


smallmouth black bass. 

Black bass, catfish, crappie. rainbow trout, 
rock bass, smamnouth black bass, sun- 
fish, and yellow perch. 

Brook, lake, and rainbow trouts, grayling, 

Whitefish. 


Northville, Mich 


do 


Alden, Mich 




Alpena, Mich 


April-May 


Lake trout and whitefish. 


Antrim City, Mich 


November 


Whitefish. 


Bay City ,. Mich 


April 


Pike perch. 
Whitefish. 


Bav Port. Mich 


November 


Belle Isle, Mich 


October-November . . * — 
do 




Charitv 1 sland . Minh 


Do. 


Charlevoix, Mich 


April, May, December 

October-November 

April, May, December 

October-November 

do 


Lake trout and whitefish. 


Detour, Mich 


Lake trout. 


Detroit, Mich 


Pike perch and whitefish. 


Fairoort. Mich 


i-'ake*trout. 


PrfuiTrfort, Mifih 


Do. 


Grassv Island. Mich 


do 


Lake trout and whitefish. 


Isle Royal , Mich 


do 


Do. 


Kewaunaw Point, Mich. . .. 


....do 


Lake trout. 


Manistique, Mich 


do 


Do. 


Marauette.'Mich 


do 


Lake trout and lake herring. 


Monroe, Mich 


April and November 

October-November 

April 


Pike perch and whitefish. 
Lake trout. 


Munisirig, Mich 


Munoscong, Mich 


Pike perch. 


Naubiuway, Mich 


November-December 

October-November 


Whitefish. 


OntonagoQ. Mich 


Lake trout. 
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F18H-C1TLTURAL Stations Operated During the Fiscal Year 1916 — Continued. 



Designation. 



Period of operation. 



Species handled. 



NorthvlUe, Mich— Continued. 

St. James, Mich 

Sault Ste. Marie, Mich 

Jaoobsville, Mich 

Orangeburg, S. C 

Put in Bay, Ohio 

Kellys Isltod, Ohio 

Middle Bass, Ohio 

North Bass, Ohio 

Port Clinton, Ohio 

Toledo, Ohio 

Quinault, Wash 

Quincy, 111 



St.Johnsbury,Vt-. 



Darling Pond, Vt. 
Hold©n,Vt 



Lake MitcheU, Vt. 

Swanton, Vt 

San Marcos, Tex 



Saratoga, Wyo 

'Spearfish, S. Dak. 



Tupelo, Miss 

White Sulphur Springs, W. Va. 



Woods Hole, Mass 

Menemsha. Mass. 

Waquoit. Mass 

Wlckford.R.I.... 

Wytheville, Va 



Yes Bay, Alaska 

Eagle Lake, Alaska. 
Ketchikan, Alaska . . 



October-December 

do 

October-November. . . 

Entire year '. 

do 

November-December . 

do 

April and November. . 

do 

do 

Entire year 

do 



.do. 



August-December . 
Entire year 



August-December . 

March-June 

Entire year 



.do. 
.do. 



.do. 
.do. 



do 

January-April. 

do 

do 

Entire year 



do 

June 

September-October . 



Lake trout and whitefish. 

Do. 
Lake trout. 
Black bass and shad. 
Pike perch, whitefish, and ybllow perch. 
Whitefish. 

Do. 
Pikeperch and whitefish. 

Do! 
Blueback, Chinook, and silver salmons. 
Black bass, carp, catfish, crappie, pike 

perch, sunfish, and yellow percn. 
Brook, lake, rainbow, and steelhead 

trouts, landlocked salmon, smaUmouth 

black bass, and yellow perch. 
Brook trout. 
Brook, . lake, rainbow, and steelhead 

trouts, and landlockea salmon: 
Brook trout. 

Pike perch and yellow perch. 
Black bass, crappie, rock bass,' sunfish, 

and warmouth bass. 
Brook trout. 

Blackspotted, brook, lake. Loch Leven, 
. raiabow, and steelhead trouts. 
Black bass, crappie, and sunfish. 
Brook and rainbow trouts, large and 

small mouth black basses. 
Cod and flatfish. 
Flatfish. 
Do. 
Do. 
Brook and rainbow trouts, large and small 

mouth black basses, landlocked salmon, 

rock bass, and sunfish. 
Blueback aM humpback salmons. 
Blueback sahnoo. 
Humpback salmon. 



PACIFIC SALMON CULTURE. 



The artificial propagation of the Pacific salmons in the three coast 
States and Alaska attained greater efiiciejicy and magnitude in 1916 
than in any previous year. Shortage in the egg-take at some points 
was more tnan compensated for by a high degree of success elsewhere, 
and the output, in round numbers, was 250,000,000 fisJi, compared 
with 225,000,000 in 1915. The most satisfactory feature of this 
increase was that it was made up largely of chinook and sockeye, or 
blueback, salmons, the most valuable of the five Pacific salmons. 
Humpback salmon also were produced in larger numbers, but the 
output of silver and dog salmons, owing to various local difficulties 
encoimtered during the spawning season, fell behind last year's record. 

In pursuance of the recently adopted policy of increasing each 
season so far as possible the output of fingerling salmon, the rearing 
f aciUties at the Pacific stations were sufficiently enlarged during the 
year to permit of the production of 61,039,494 fingerling fish. This 
number represents about 24^ per cent of the total salmon output in 
1916 and snows an increase of more than 100 per cent over the out- 
put of fingerling salmon the previous year. 

The abnormal physical conditions resulting from the eruption of 
Mount Katmai in 1912 have now become so ameHorated that they are 
expected to cause no further difiiculty in connection with the fish- 
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cultural work at the Afognak station. However, the past season was 
remarkable because of an extended drouth, which at one time during 
the early winter became so acute that it was feared it would be neces- 
sary to plant all eggs and fry in the hatchery in order to save them. 
In July, 1915, when the nm of blueback salmon appeared in Letnik 
Bay, the water in the river and lake near the station was so low that 
but comparatively few fish succeeded in ascending, and of those which 
did reach the lake a large proportion died in the shallow tributaries 
before ripening. The eggs of others hardened in the fish, and, 
altogether, considerable numbers of eggs were thus lost to the station. 
Notwithstanding these unfavorable conditions, the collections 
exceeded last year's take by a small margin and gave evidence of 
the zealous efforts of the hatchery force. 

In addition to 6,353,000 blueback and 11,435,000 humpback eggs 
taken at the main station, 5,773,000 blueback and 3,523,800 hump- 
back eggs were secured at the recently established field stations at 
Seal Bay and Uganik. This stock was enlarged during the early 
winter by the transfer from the Yes Bay station of 15,000,000 blueback 
eggs, which, notwithstanding the 15 days consumed in efiFecting the 
transfer, were found on arrival to be of very good quaUty . Besides the 
difficulty experienced with a short water supply, the winter was in- 
tensely severe, and the prevailing low water temperatures so retarded 
the incubation period that the last of the eggs were not hatched until 
May 29. Despite the imfavorable circumstances contended with, 
however, 24,513,700 blueback and 13,104,200 humpback salmon fry 
were hatched, and 11,169,440 of the bluebacks were carried through 
to the fingerling stage in good condition. All of the young hiunp- 
backs had to be liberated shortly after hatching in order to provide 
sufficient Water for handling the fry of the more valuable species. 

All the fish on hand at the Afognak station in the course of the 
year were free from fungus or disease with the exception of those de- . 
rived from the Uganik field, a considerable number of which devel- 
oped a white spot about midway of the umbiUcal sac near the note- 
chord. The fry thus marked died at the end of the fifth or sixth day. 
The spot was mscemible in the egg from 10 to 15 days before hatch- 
ing, but could not be seen previous to that time with the imaided eye. 
So far as known, no trouble of this nature has ever before been ex- 
perienced at the Afognak station. 

The salmon season at the Yes Bay station was remarkable both 
for the unusually large number of eggs secured and for the peculiarity 
in the nm of nsh. As a rule, brood salmon enter the lake in the 
vicinity of the station from one to two months before they are ready 
to spawn, but this year close observation up to the beginning of the 
spawning season failed to reveal any large numbers, and it was feared 
that few eggs would be available. The first bluebacks were taken 
September 2, and the spawning season was well advanced before any 
material increase in the numbers of fish could be discerned. Daily 
collections of eggs were contiaued to September 29, by which date 
72,000,000 — ^representing the total capacity of the hatchery — ^had 
been taken, and, while large numbers of spawning fish were still 
accessibly, the collections had to be discontinued. 

As the incubation period advanced, the congested condition of 
the hatchery was relieved by the transfer of 15,000,000 eggs to the 
Afognak station and 3,000,000 to the Oregon State Fish Commission. 
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The remainder were carried through to the hatching stage with a loss 
of only 2 per cent. Because of inadequate hatchery room, it was 
impossible to carry all of the fry, and frequent plantings had to be 
made in order to prevent congestion in the troughs. The absorption 
of the yolk sac was completed in May and feedmg began the last of 
that month. Spent blueback salmon, salted and preserved in barrels, 
were utilized as food for the yo\mg fish. A meat chopper for grinding 
this food was set up in the dynamo room and operated with power from 
the dynamo turbme. Last year the salted salmon was cooked, 

Eressed, and grated, and a meal thus obtained, and while the finger- 
ngs thrived on it at first, their gowth appeared to be arrested 
later and heavy mortality ensued. Whether this was due to the con- 
dition of the food or to the high temperature of the water during the 
period of feeding could not be determined, but in 1916 the salted 
salmon was freshened and ground but not cooked and better results 
were attained. 

The substation estabUshed the previous year on Ketchikan Creek 
for the collection of eggs of the humpback salmon was again opened 
for operations, but very early in the season protests against the work 
were made by the citizens of feetchikan and it was decided to abandon 
it. At that time only 325,000 eggs had been taken, and as the 
expense of carrying them until hatched would have been consider- 
able they were deposited in the gravel of the creek where collected. 
A search was then instituted for a new site, and it is beheved a very 
good one has been found on Smeaton Bay about 6 miles from the 
Behm Canal, where experimental work will be continued next 
season. 

In addition to the transfers of eggs already mentioned, the output 
from the Yes Bay station comprised 32,920,000 fry and 20,876,000 
fingerlings, and at the close of the year 650,000 fingerlings were being 
retained for later distribution. 

At the Baker Lake station, in Washington, the work of capturing 
a brood stock of blueback salmon was undertaken early in Jufy, ana 
by the close of the collecting period 9,127 fish in good condition had 
been secured and placed in the slough at the head of Baker Lake to 
ripen. Various repairs had just been made to this inclosure to insure 
the safety of the impounded fish, but, despite the precautions taken, 
a large number of them escaped in October during a period of con- 
tinuous rainfall which raised the level of the lake fully 15 feet. It 
is estimated that the egg collections, which amoimted to 3,111,000, 
were at least 7,000,000 short of what they would have been had the 
loss of fish not occurred. In addition to this work, eggs of the 
Chinook salmon, silver salmon, and steelhead trout, aggregating 
604,200, were taken and hatched and the fry were planted locally. 
The output of blueback-salmon fry from BaKer Lake station num- 
bered 1,875,000, and 732,379 were still on hand at the close of the 
year. In the course of the year a new hatchery and bam were con- 
structed, various improvements were made to the cottage and mess 
house, and a fitre-service pipe line was laid. 

From the Birdsview station there were distributed early in the 
year 620,280 blackspotted and steelhead trout fry and also fingerling, 
chinooks, and blueback salmons aggregating nearly 344^000, all of 
which had been carried over from the previous fiscal year. The rim 
of humpback salmon in streams in the vicinity of the Birdsview sta- 
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tion began early in September, but owing to the low water it was very 
light as compared with former years. The total hmnpback-eg;g col- 
lections amounted to 1,550,000, all of which, with the exception of 
30,000 forwarded for exhibit at San Francisco, were used in making 
up a shipment of 7,000,000 eggs destined for New England stations, 
the balance of the consignment being contributed by other Washing- 
ton stations. In addition to the humpback collections, 149,000 
chinook-salmon eggs were taken during the fall, 1,238,000 silver- 
salmon eggs dining the fall and winter, and 3,212,000 steelhead-trout 
egffs in the spring, the last take being the largest for several years. 

At the lUabot Creek substation, where the run of humpback and 
chinook salmon was interfered with by low water, egg collections of 
the former numbered 2,500,000 and of the latter nearly 4,000,000. 
Later on jbhe chum eggs were lost, the water in the flume and hatching 
troughs freezing sohcUy during a speU of very cold weather, despite 
the efforts put forth to save them. Silver-salmon egg collections 
were disappointing here as elsewhere, only 44,000 being taken. 

Egg collections at the Puget Sound stations amounted, in round 
numbers, to 39,000,000, of which about 25,000,000 were of the chum, 
or dog, salmon, over 3,500,000 of the humpback, 7,000,000 of the 
silver, a little over 500,000 of the chinook, and about 3,000,000 of the 
steelhead trout. Plantings of fry of the various species named agOTe- 
gated nearly 34,000,000. The run of humpback salmon here, as else- 
where in Washington, was light, the lack of the usual abundance of 
fresh water in the sound basin apparently causing the main body of 
the nm to seek more northerly streams. 

At Duckabush the pond system was completed during the year and 
a battery of 32 eyeing trougns was installed. In connection with the 
work at Quilcene a convement slough near the station was converted 
into a nursery pond with a capacity for 2,000,000 fry, and an eyeing 
plant, consisting of a battery of 24 troughs, was constructed in the 
close vicinity of the trap where the fish were taken, thus obviating 
the loss and expense heretofore involved in the transportation of the 
green eggs 2 miles to the hatching station. 

In advance of the blueback season in the Quinault region a battery 
of 86 troughs was installed in a new building 40 by 77 feet in dimen- 
sions and supphed with water from a new flume, and by October 10, 
when the run of salmon made its appearance, racks and traps had 
been built in three creeks emptying mto Quinault Lake and River 
and everything was in readiness for the collection of eggs, which 
began three days later. From that time on collections were made 
dauy until December 18, on which date, the hatchery being filled, the 
racks were withdrawn and a considerable number of unspawned fish 
was set free. 

Two kinds of apparatus were used to captm'e the fish, namely, 
upstream traps and seines, the latter being employed in aeep holes 
in the creeks and in the upper part of the river. In some of the seine 
hauls as many as a thousand nsh, nearly all of them ripe, we;re taken 
at a time, 'fne run was said by the native Indians to be the largest 
ever known in that region. The 18,000,000 eggs constituting the 
season's take were transferred by station launch to the field hatchery, 
and, notwithstanding the intensely cold weather encountered during 
the winter — ^the ice formation on the hatchery floor being at one 
time 6 inches thick — they were of such excellent quaUty as to pro- 
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duce 91 per cent of fry. A consignment of 50,000 blueback-salmon 
eggs from the Yes Bay collections was transferred to this station 
dming the fall with the view of utilizing the yomig fish hatched 
therefromi in marking experiments. 

From the entire stocK on hand 16,580,946 vigorous fry were 

Eroduced, nciost of which, owing to lack of rearing f acuities, had to 
e liberated before the absorption of the yolk sac. Incidental to the 
work with this species, small numbers of eggs of the chinook and 
silver salmons were taken; hatched, and distributed, the output of 
fry from both lots amounting to 135,924. 

Coining now to the Oregon field, it may be noted that for the first 
time in some years all natural conditions on the Clackamas River 
were favorable for chinook-sahnon work, and during the spawning 
season, which extended from September 23 to November 17, eggs in 
excess of 10,000,000 were collected^ the take behig nearly two and a 
haK times larger than in the previous year. Two milUons of these 
were transferred to the upper Clackamas hatchery with the view of 
rearing the resulting fry and planting them in the neadwaters of that 
river. Of those hatched at Clackamas station, 2,500,000 were 
planted on the absorption of the food sac and the remaining 1,500,000 
were fed until April and then Uberated, both lots being returned to 
the spawning groxmds from which the eggs were secured. As at the 
other Pacific stations, the principal food used was the flesh of salted 
salinon, 8 tons of which had been prepared in advance. 
^ Fishing operations on the upper Clackamas were almost imprac- 
ticable, owing to the absence of slack water at the foot of the fishway 
dam, and wmle there was a fair run of salmon in sight only 24,000 
eggs were secured. 

The collection of chinook eggs on tributaries of the Columbia 
River amounted to nearly 50,000,000, over two-thirds of them being 
taken on the Little White Salmon River. M the station on that 
stream is equipped for handling only about 25,000,000 eggs, the sur- 
plus of 9,000,000 was utilized m fully stocking the hatchery on the 
Big White Salmon, where collections of 13,200,000 eggs had been 
made. The eggs at both points were hatched with normal losses, 
and the combmed output aggregated 43,822,000 fish, of which 
6,670,665 were fingerhngs. 

Nearly 6,000,000 chinook eggs were taken at the Rogue River sta- 
tion, and 1,000,000 of these were supplied to the Oregon State Fish 
Commission. From the remainder tnere was an output of 1,952,000 
fry and 1,550,037 fingerling fishi Steelhead-trout eggs to the num- 
ber of 405,700 were collected from this river during the spring, and 
more would have been secured had not the high water permitted 
many of the impounded fish to escape. Of the cutthroat trout, which 
ran with the steelheacb, a few fish were secured that yielded 23,000 

On the tributary stream at Applegate Creek 601,000 chinook and 
782,500 silver-salmon eggs were oDtamed and handled with the usual 
mortality, and during the spring 4,148,000 steelhead eggs were taken. 
In the operations with this latter species very successful use was 
made of a section of irrigation ditch lor impounding partly ripe fish, 
permission having fij^t been obtained from the owners of the prop- 
erty. In connection with the work at this point a smalT number of 



Digitized by LjOOQ IC 



16 EEPORT OF THE COMMISSIONER OF FISHERIES. 

Lake Tahoe trout fry belonging to the Oregon State Fish Commis- 
sion were held, fed, and at length Uberated m Crater Creek. 

The hatching of shad on a minor scale has been continued in the 
Columbia basin. During the early part of the fiscal year 317,445 
eggs on hand July 1 were hatched and the fry were Uberated on the 
spawning grounds in the Willamette River. Near the close of the 
year shad-egg collections were again made, and by the last of June 
nearly 3,000,000 fry had been hatched and planted. 

The chinook-egg collections in the California field were about 
7,000,000 behind tnose of the previous year, the shortage being due 
partly to failure to obtain egga on the McCloud River and partly to 
unfavorable water stages during the spawning season at poth the 
Mill Creek and the Battle Creek stations. The streams on which 
these stations are located were so low during the first part of the 
season that the fish could not ascend, and the heavy rains occurring 
later resulted in floods which damaged the racks and put an end to 
the work by allowing all fish held below them to escape. 

At the Baird station shortage of funds made it impossible to install 
the racks in the McCloud River at the usual time during the spring, 
and before their completion in July the major portion of the run of 
sahnon had passed upstream. The egg collections at the two auxil- 
iary stations referred to aggregated omy 26,747,000, but the shortage 
as compared with last year was largely overcome by the unexpected 
success attained at the Hornbrook substation, where 16,460,000 
Chinook eggs were secured from the Klamath River besides e^gs of 
the silver sahnon to the number of 2,823,000. While the facinties 
at Hornbrook had onlv recently been enlarged, the hatching capacity 
of the station is still far too small to permit of the handUng .oi such 
numbers. It was, therefore, arranged to have the State fishery 
authorities develop the surplus eggs at the Sisson hatchery and return 
the fry hj means of the State fish car for Uberation on the spawning 

grounds m the Klamath River. All of the silver-salmon eggs were 
atched at the point of collection and the fry were returned to the 
river without feeding. 

The salmon output from the Battle Creek and Mill Creek stations 
consisted of 9,505,000 fry and 12,373,224 fingerlings. Attempts were 
made in April to collect eggs of the rainbow trout in Cottonwood 
Creek, a tributary of the Klamath, but for some unknown reason the 
usuai run of fish in this stream failed to make its appearance and 
only 26,640 eggs were obtained. These were transferred to the Baird 
station to be hatched, and the fry were utilized in supplying Cali- 
fornia appUcants. 

PROPAGATION OF MIGRATORY FISHES OF ATLANTIC STREAMS. 

This branch of the fish-cultural work is addressed to the shad, 
Atlantic sahnon, striped bass, white perch, and yellow perch. 

Contrary to the experience of recent years, the shad season on the 
Potomac Kiver was comparatively successful from the viewpoint of 
artificial propagation as well as in financial returns to the commercial 
fishermen, wnose catch was estimated to be fulh^ 50 per cent greater 
than in any previous year since 1896. The fish appeared on the 
spawning groimds in plentiful numbers shortly after the middle of 
April, but for about 15 days thereafter the water temperatures were 
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too low for the ripening of the eggs. During the latter haK of the 
season, however, favorable conditions prevaifed and 63,815,000 eggs 
were secured. These were hatched at the station, with the excep- 
tion of 2,076,000 shipped on assignments, and the resulting fi:y — 
58,232,700 in number — ^were widely distributed on the natural spawn- 
inggrounds in the Potomac Kiver. 

Tne satisfactory outcome of the shad season on this river, in strong 
contrast with the failures in recent years, is to be attributed, in part, 
to the restrictions imposed by the War Department on the pound-net 
fishermen operating m Chesapeake Bay and at the mouths of the 
tributary rivers. Definite lanes for navigation have been kept open, 
and the migrating schools have thus had a clearer passage than here- 
tofore to their spawning grounds in the upper part oi the stream. 
The large run in 1916 may be attributed also to the favorable condi- 
tions for spawning four years before, when extensive egg collections 
were made. 

In advance of the shad season on the Potomac, 16,013 adult yellow 
perch were collected from the fishermen's nets and placed in Uve cars. 
Here they began spawning at once and between March 29 and April 7 

E reduced. 152,235,000 eggs. Of these, 3,640,000 were used for exhi- 
ition purposes at Central Station, Washington, D. C, and from the 
remainder 137,101,000 excellent fry were hatched, all of which were 
planted in fine condition in tributary streams of the Potomac River, 
extending from Broad Creek, Md!, to Occoquan Creek, Va., this ter- 
ritory comprising the principal breeding ground of the species. 

The shaa operations on tne Susquehanna River were attended by 
the usual discouraging results. On this river a specially destructive 
fishing device — the anchored gill net — ^is in extensive use at the 
present time, to the almost total exclusion of the drift net, from which 
eggs of good quality have always been derived. In practice the 
anchored net is allowed to remain in position throughout the night, 
and on being lifted ia the morning nearly all the shad with ripe eggs 
are found ia a mutilated condition, having been preyed upon by eels. 
The spring's work on the Susquehanna included the collecting of 
67,512,000 yellow-perch eggs, 153,700,0Q0 white-perch eggs, and 
6,583,000 shad eggs. Eggs of the first-named species were obtained 
between April 3 and April 10, and the station output comprised 
25,500,000 ^ggs shipped on assignment, besides 33,400,000 fry. The 
white-perch season extended from April 15 to the end of that month. 
Of the eggs secured, 25,000,000 were suppUed to apphcants and the 
remainder produced 96,500,000 fry. The first shad eggs were taken 
April 19, and while the fishing season was long drawn out, extending 
far into June, eggs came into the hatchery in such small lots that it 
was deemed advisable on May 13 to discontinue this work, and the 
station was closed shortly afterwards. 

In Albemarle Sound shghtly over 16,000,000 shad eggs constituted 
the season's collections, making it one of the poorest experienced 
since the establishment of the Bureau's station in that region. 
While the unfavorable showing was due in some measure to the cold . 
northerly winds which prevailed throughout the spawning period, it 
is yearly becoming more evident that the Bureau's efforts to maintain 
the shad fisheries of Albemarle Sound are not appreciated by all 
those who are deriving most of the benefit therefrom. The gill-net 
'65199°— 16 2 
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fishermen, to whose cooperation the Bureau is indebted for the suc- 
cessful shad work in recent years, are gradually being driven off the 
spawning grounds by the encroachments of the pound-net fiishermen, 
who apparently take no interest in the work of artificial shad propa- 
gation. The records of the Edenton station show that the number 
of fishermen — ^principally gUlers — ^furnishing eggs to the hatchery 
increased from 31 in 1910 to 67 in 1913, in which year the largest 
egg collections in the station's history were made. Since that time 
the operations of the gillers have rapidly declined, and only 17 were 
left to furnish eggs for the Bureau^ work in 1916. The output of 
fry from the eggs obtained numbered 9,765,000. 

Plans were made early in the spring at the Edenton station to 
undertake the hatching of the white perch, but the efforts to obtain 
eggs resulted in practical failure, only 1,200,000 being secured. The 
reason advanced for this poor outcome is the irregularity and un- 
certainty of the ripening of the fiish, a feature which, from all accounts, 
has always existed in the Albemarle Sound region. The collection of 
these eggs began in March and extended well into April, and the 
output of fry was 850,000. 

With the view of prosecuting striped-bass work on a more efficient 
and extensive basis than heretofore, a time lease was secured on a 
building on the west bank of the Roanoke River, which w^s fitted 
up in advance of the spawning season. The opening of the spawn- 
ing season was delayed by heavy rains in April, but, aside from the 
shortening of the season by its late beginning, natural conditions were 
quite favorable and the season proved to be very successful, 13,325,000 
eggs being taken arid 10,071,000 fry hatched therefrom. 

The shad work was extended during the year by the establishment 
and operation of two auxiliaries of the Orangeburg station on the 
Edisto River, S. C, and by the opening of an experimental field 
station on the Cape Fear River in iTorth Carolina. 

The spawning season on the Edisto was very short, and just at its 
height the work was stopped by the State warden, owing to some 
doubt on his part as to the legality of the fishing method inaugu- 
rated in connection therewith. Before this difficulty could be cleared 
up and fishing resmned most of the run of shad had passed up the 
river. But for this interference considerable collections of eggs 
would, doubtless, have been made, as fish in spawning condition were 
fairly plentiful. The outcome was that 605,000 eggs were collected 
for tne plant at Jacksonboro and 347,000 for tne Branchville auxiliary. 
The output of fry from these two points amounted to 772,000, whdch 
were returned to the Edisto River in the immediate vicinity of the 
stations. 

The shad work on the Cape Fear River was undertaken largely at 
the reauest of the State authorities and Members of Congress, in 
order tnat the fishermen of that section of the State might receive 
some recognition for having been brought — very tardily, it must be 
said — ^under the provisions of the protective fishery laws that for years 
had apphed to other parts of the State. The steamer Fish HawTcy 
equipped as a floating hatchery, was sent to the river, and a tem- 
porary hatching plant was set up at a convenient point on the river 
bank above Wihnington. 

The run of shad on the Cape Fear proved to be small, and of the 
shad taken at the various fisheries only one individual with ripe eggs 
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was found by the spawn takers detailed for the work. The material 
results of tms experiment were, therefore, wholly negative, but the 
experience gained will doubtless be helpful in connection with any 
future operations which may be considered for that field. 

Atlantic salmon operations on the usual scale were conducted at 
the Craig Brook, Me., station. In Jime of the previous year a brood 
stock of 725 fish had been purchased and transferred to the station 
inclosure until spawning time in October, when 1,953,400 eggs were 
yielded. Early in the winter consignnients of e^s to the nuinber 
of 1,770,400 were transferred to the subhatchery near the headwaters 
of the Penobscot River for development, and all of the fry hatched — 
1,709,815— were liberated in the east branch of that river during 
May and June, 1916. The fiish from which the eggs were derived 
were liberated immediately after spawning at the head of tidewater 
in Orland River. 

In the spring of 1916 the run of Atlantic salmon in the Penobscot 
was reported to be the largest since 1912, and no dijficulty was ex- 
perienced in securing 1,031 adults to serve as a brood stock for the 
coming season, the number exceeding by several hundred the brood 
stock of the two previous seasons. The sentiments of the local fish- 
ermen has undergone an entire change, and they are now anxious 
to cooperate with the Bureau, whereas in past years many of them 
have been in doubt as to the value of its work with this species. 

FISH CULTURE IN THE GREAT LAKES. 

I 

While the weather conditions prevailing at the Great Lakes sta- 
tions during the spawning season of the coromercial fiishes were not 
uniformly unfavorable, they seriously handicapped the work in some 
of the more important fields and caused a reduction of about one- 
fifth in the collectioDs of lake-trout and whitefiish eggs as compared 
with the previous year. The results of the pike-perch operations 
were more satisfactory, but the effects of an abnormally cold, late 
spring are clearly shown by the material shortages in eggs taken 
and fry planted. 

Begmning October 1 arrangements were made for the usual col- 
lections of lake-trout eggs in Lake Superior waters, field stations for 
the purpose being opened at Isle Koyale, Marquette, Munising, 
OntonagoiL Jacobsville, and E^eystone, on the Michigan shore, and 
at Grand M.arais, in Minnesota. From these various pomts 23,070,000 
eggs of excellent quality were secured and also 2,668,000 whitefish 
eggs, all of which were forwarded to the Duluth hatchery for develop- 
ment. 

Of the lake-trout eggs 3,509,724 were shipped in the eyed stage 
to State and private hatcheries, all of the consignments reacning their 
destinations m excellent condition. The remainder were hatched 
and 14,390,000 fry were distributed during March and April. A small 
number of lake-trout fry were held and fed to the fingerling stage. 
This stock when distributed in early June numbered 211,000. 

The small collection of whitefish eggs was supplemented by the 
transfer of 25,000,000 green eggs to Duluth from the Lake Erie 
field in December, and from the total stock of that species handled 
18,575,000 fine healthy fry were produced and planted in suitable parts 
of Lake Superior. In April 17,750,000 pike-perch eggs were trans- 
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ferred to Duluth from collecting points in Lake Huron. These eggs 
were of exceptionally poor qualitv and the losses sii3tained dunng 
incubation were far above normal. However, owing to their slow 
development in intensely cold water, the 3,800,000 fry hatched were 
of good quality. This stock was utilized in filUng applications sub- 
mitted from North Dakota, Michiean, and Minnesota, the distribu- 
tion occurring in late May ajid earfy June. 

In addition to operations with the commercial species, the Duluth 
station had an output of 376,000 brook trout and 44,500 steelheads, 
the eggs of the former having been purchased from commercial fish 
culturists, while those of the latter were transferred from one of the 
Pacific stations. 

In the lake-trout fields covered by the Michigan stations the 
spawning season opened October 18, a lew days in advance of former 
years, and closed 10 days earUer than usual, shortening the egg- 
collecting period about one-third as conapared with- 1914. Owing 
partly to this fact and partly to imfavorable weather the catch of 
fish was reduced to almost 50 per cent of a normal take. The pre- 
vailing high winds frequently prevented the Ufting of the fisher- 
men's nets for periods of five to seven days in succession. As a 
consequence manv of the eggs were of very poor quaUty, and of 
the 43,544,000 taken at all points 17,461,800, or 41 per cent, were 
lost before the eye-spots developed. When suflSciently advanced 
for shipment, 9,674,200 were forwarded to other Great Lakes sta- 
tions 01 the Bureau and to State hatcheries in Wisconsin and Michi- 
gan. The output of fry from the balance numbered 16,408,000, all 
of which were returned to the spawning grounds in Lakes Michigan 
and Huron, with the exception of 2,000,000. This lot was deposited 
in Whitefish Bay, an arm of Lake Superior. 

The first whitefish eg^ for stocking the Michigan stations were 
taken October 11 at the Charity Islandfishery, in Saginaw Bay, and 
the last on December 20 at Northport, Lake Michigan. In addition 
to the two points mentioned field stations were maintained at Nau- 
binway, St. James, Antrim City, and Traverse City, and an experi- 
mental collecting point was opened at Alden, on Torch Lake, to 
determine the feasibiUty of taking whitefish from inland Waters in 
suflB-cient quantities to warrant the expense. From the knowledge 
thus gained it is believed the work in this direction can be advan- 
tageously extended through next year. 

Collections were made as usual in the Detroit Kiver at the Belle 
Isle fishery, and the old Grassy Island fishery was operated again 
for the first time since the dredging of the river channel. The 
results of the work at the latter pomt demonstrated conclusively 
that it has been permanently destroyed as a whitefish spawning 
ground. 

As in the lake-trout wgrk, extremely rough weather was encoun- 
tered during the major portion of the whitefish spawning season, 
obstructing fishing operations to such an extent that the catch was 
hardly haS that of an average year. Especially poor results were 
attained at the Charity Island fishery, where the field is so exposed 
that the nets were either blown out entirely or the high winds made 
it impossible to lift them for days at a time. In round numbers, 
the Detroit Kiver fisheries yielded 25,000,000 eggs, the one at Charity 
Island 18,500,000, and those in upper Lake Michigan 72,500,000. 
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The supply was further augmented by the transfer of nearly 26,000,000 
green eggs to Detroit from the Monroe Piers fishery, in Lake Erie, 
making a total stock of 141,880,000, of which 116,120,000 were 
developed to the eyed stage, the losses up to that time amoimting to 
shghtly over 18 per cent. When sufficiently advanced for shipment, 
90,000,000 eggs were forwarded to the Charlevoix, Alpena, and Sault 
Ste. Marie subhatcheries, which are in the immediate vicinity of 
the spawning grounds in the upper lake; 6,120,000 were used to fill 
applications; and from the remainder 18,500,000 of fry were hatched 
and planted in the Detroit River. 

Pike-perch operations during the spring in Michigan fields were 
prosecuted under such unfavorable conditions that up to the end of 
April, when large quantities of ice still covered the most prolific 
spawning grounds, it was feared that the season would be a total 
failure. Tjae prospects improved, however, with the disappearance 
of the ice early in May, and the egg collections at the close of the 
season amounted to 166,800,000, the majority of which were taken 
in Sa^naw Bay and in Mxmoscong Bay in the St. Marys River. 
Permission to operate in the latter field was granted by the Michigan 
fishery authorities as an experiment, and, as over 70,000,000 eggs 
were taken, it is hoped the work will be continued in that territory. 
While in the green state 18,750,000 pike-perch eggs were trans- 
ferred to the Duluth station and 12,600,000 to the substation at 
Sault Ste. Marie, the latter shipment being designed to test the 
practicability of hatching there the pike-perch try required for 
applicants in the upper peninsula of Michigan. The water supply 
proved too cold, however, and all of the eggs perished. Of the 
135,450,000 eggs laid down in the Detroit hatchery, only 44,235,000 
survived to the eyed stage, about 32^ per cent of the ori^nal number. 
The fry hatched therefrom were utilized in filling various apphca- 
tions and in stocking pubUc waters where egg coBections had been 
made. 

The whitefish spawning season in Lake Erie was attended by 
several peculiar features. Although the water temperatures of the 
lake were below the average during the greater part of the summer, 
no whitefish whatever appeared on the spawning grounds until after 
the middle of November, and egg collections for the Putin Bay 
station were possible only from November 18 to December 7, making 
it one of the shortest spawning seasons on record. 

As a rule, when whitefish seek the head of Lake Erie at the approach 
of the spawning season they congregate upon the reefs and shoals 
for the deposition of their eggs. In this instance, however. aU but 
a very few remained in the deeper waters. This departure irom the 
usual habit is probably accounted for by the prevaili^ heavy west 
winds, which had a tendency to blow the water away from the west 
end of the lake, making it very shallow and rougn on the usual 
spawning groxmds. At Monroe Piers, which in recent years has 
been one of the best whitefish fields operated by the Bureau, fish 
were so scarce that only a very few partly ripe ones were available 
for pennii^. From penned fish and from collections made directly 
from the fehermen only 40,720,000 eggs were secured, as against a 
three-year average of 170,000,000 in the same field. 

Taking the work as a whole, however, and making allowance for 
the short spawning season, the results were quite satisfactory, as, 
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with the exception of Monroe Piers, eggs were fairly plentiful in all 
the fields operated, though their quality was not quite equal to last 
year's. Collections of eggs from aU sources aggregated 351,260,000, 
of which 135,260,000 were shipped direct from the field in tiie green 
state to fill the applications of various State fish commissions and to 
supply deficiencies in the stock at other Great Lakes hatcheries of 
the Bureau, leaving 215,021,000 for development at the home station. 
From this stock 175,500,000 healthy, vigorous fry were produced, all 
of which were liberated in April on the various spawning grounds in 
Lake Erie. 

The weather conditions on Lake Erie early in April were unfavor- 
able! for pike-perch work, as the ice was blown oy the prevailing 
winds to the upper end of the lake and held there until it had practi- 
cally aU melted, preventing the manipulation of the fishermen's nets, 
retarding the run of fish, and delaying the spawning season some time 
beyond its usual opening. Eggs were not received in noteworthy quan- 
tities until April 17, and even after spawning began there seemed to 
be no regular run of fish at any point except in the vicinity of Port 
Clinton, Ohio. At aU of the other fisheries the collections fell far 
short of an average season. The total take of eggs amounted to 
445,775,000, about 66,000,000 less than in the previous year. Assign- 
ments of green and eyed eggs aggregating 180,000,000 were furnished 
to various Federal, State, and private hatcheries, and from the 
remaining stock 68,300,000 fry were produced and distributed prac- 
tically without loss, the percentage of natch being only 32^. 

Lake-trout eg^ for tne Cape Vincent station were obtained from 
fishermen operatmg at Amherst, WoUe, and Pigeon Islands, Canada, 
and from those working near the Galloo and Stony Islands and at 
Charity Shoals, N. Y. From these various sources over a million eggs 
were secured, but, owing to interference with the work by several 
severe storms, some of tnem were held in the field too long for suc- 
cessful development and only 717,000 good eggs reached the hatchery. 
ITiese produced 363,186 fry, which were planted on the spawning 
grounds in Lake Ontario, together with 5,190,000, resulting from a 
sh ipm ent of eggs transferred to Cape Vincent from another lake. 

Whitefish eggs for the Cape Vincent hatchery were secured from 
commercial desSers operating at the various fisheries on Lake Ontario, 
and collections in cooperation with the State fisheries authorities 
were undertaken at Ola Forge and Lake Saranac, N. Y. From these 
various sources 10,862,000 were obtained, of which 3\800,000 were of 
the small Stanley whitefish, derived from Lake Saranac. This stock 
being insufficient to fill the requirements of the region, eggs to the 
number of 15,000,000 were forwarded in the green state from the 
Lake Erie fields. The output of fry from both lots, amounting to 
12,900,000, indicates a very low percentage of hatch^ due ki large 
measure to the inferior quality of the western eggs, in conjunction 
with the whitefish collections, 106,875,000 lake herring, or cisco, eggs 
were purchased from the commercial fishermen of LaKe Ontario and 
hatched, yielding a total of 76,000,000 fry for distribution on the 
local spawning groimds. 

Durmg the spring months the collection of pike-perch eggs for 
stocking the Cape Vincent station was undertaken m cooperation 
with State officials at Ogdensburg, N. Y. From this source 70,250,000 
eggs were obtained as the Bureau's share, and, after beiag sufficiently 
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hardened in a small temporary battery at Ogdensburg, they were 
forwarded to the Cape Vincent station for development. The stock 
was further supplemented by 55,000,000 green eggs from the Swanton 
field, and frbm the two lots about 50,000,000 were hatched and dis- 
tributed in the pubUc waters of the region. 

As in the Great Lakes, the pike-perch spawning grounds in Lake 
Champlain were covered with ice at the time the spawning of that 
species occurs during a normal season. However, large niunbers of 
fully matured fish later ascended the Missisquoi River, and from the 
nets of the commercial fishermen there were secured eggs sufficient 
to stock the Swanton hatchery. 

The arrangements that have been in force on Lake. Champlain for 
the past three years were again put into eflPect, three crews being 
operated, and all ripe female fish available were purchased of the 
fishermen and. taken direct to the spawning station and stripped. 
Egg collections extended from April 17 to the end of the month, the 
number secured amouilting to 374,075,000, of which 84,125,000 green 
and eyed eggs were utihzed in filling apphcations and in stocking 
various Federal hatcheries. 

The water supply for the Swanton station is furnished bj the village 
water company and is of excellent quality, but the quantity available 
for the work is at times uncertain. It having become apparent early 
in the season that the supply would be insufficient for the conduct of 
the hatching operations in the usual maimer, steps were taken to 
install an electrically driven pump, and by this means the outflow 
from the fry tanks was run back to the upper supply trough and used 
over and over, a small quantity of fresh water being constantly added 
and a like amount of used water discarded. As far as could be 
observed, no ill effects to fry or eggs resulted from this arrangement. 

The incubation period was retarded by the cold, inclement weather 

J)revailing through May, but, hatching having once begun, all the 
ry came out about the same time, necessitating very rapid and con- 
stant work in making shipments to appHcants and to pubhc waters. 
For the purpose of effecting a wider distribution of pike perch in 
the southern sections of Lake Champlain than is possible when 
shipped from Swanton a cooperative arrangement was entered into 
with the Vermont fishery authorities whereby the Bureau agreed to 
construct and operate a portable hatchery at Burlington, Vt., the 
State to bear the expense of the imdertaking. The plant, consisting 
of a 100-jar battery, a suppler tank, and 2 collecting tanks, was 
gotten in shape and transferred in sections by the station launch from 
Swanton to flurlington, where it was set up on the dock of the Cham- 
plain Transportation Co. and covered with a canvas shelter. By 
means of pumps, driven by an electric motor, the water supply for 
the hatchery was conveyed from the lake to the supply tank installed 
on one of the dock buildings and from there conducted by gravity 
to the upper trough of the battery. About 30,000,000 eyed eggs, 
tranrferrfed from Swanton station, were successfiilly hatched in this 
outfit, and, as the water supply was of lower temperature than at 
Swanton, the hatching period was retarded sufficiently to make it 
possible to distribute the product after the fry at Swanton had been 
disposed of. The Bureau is indebted to the Champlain Transporta- 
tion Co. and to various owners of private motor boats, who rendered 
valuable assistance in effecting a wide distribution of the fry in the 
open waters of the lake. 
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OPERATIONS OF THE INLAND HATCHERIES. 

It is possible to record another successful year's work at the 
numerous interior stations where trouts and basses are cultivated. 
These fishes bring the Bureau's activities in practical touch with very 
large numbers of farmers, anglers, and other individuals usually 
interested in the stocking of minor lakes, ponds, and streams. The 
recognition of the value of fish culture on ttie farm and of the possi- 
bility of maintaining a fish pond on practically every farm in the 
country is becoming more widespread as the Bureau's efforts to this 
end are more generally made known. Many daily newspapers and 
several monthly home journals with very large circulation have ably 
seconded the Bureau's propaganda, and as a result of aU the publicity 
there has been a demand for thousands of copies of ''Fish ponds on 
farms," a document prepared for the special purpose of giving prac- 
tical instructions for making and maintaining private fish ponds. 
Already many hundreds of people in aU parts of the country have 
acted on the information thus acquired, nave obtained supplies of 
suitable fishes from the Bureau, ana have added pond culture to their 
agricultural pursuits. 

The aggregate output of pond fishes in 1916 was not equal to that 
in 1915, but with the increased production of certain species at certain 
stations and the larger average sizes of the fishes distributed the 
general results have been far more satisfactory than in any preceding 
year. 

The only material falling off in the operations of the trout stations 
occurred in Yellowstone Park, where the important work addressed 
to the blackspotted trout was curtailed by peculiar physical condi- 
tions that affected spawning. In the summer of 1915 the water 
stages in Yellowstone Lake and tributary streams were from 2 to 3 
feet below normal, and while .thousands of spawning fish made their 
appearance in the lake only a small proportion entered the streams 
in which traps for their capture had been installed. As a result the 
egg collections were less than half those of the preceding year. In 
the spring of 1916, at the time when the spawning of the blackspotted 
trput usually begins, floods and washouts were prevalent in the waters 
of the park, owing to the melting of the heavy masses of snow in the 
moimtains, and, while the prospects indicated a successful collecting 
season later on, no eggs whatever had been taken up to the dose ol 
the fiiscal year. 

The Madison Valley, in Montana, where Federal fish-cultural opera- 
tions were inaugurated several years ago, is proving a prolific- field, 
now that the Bureau has the nearty cooperation of the Montana 
authorities in the enforcement of the State law, prohibiting pubhc 
fishing during the close season. Heretofore the Bureau has been 
compelled to submit to a large amoimt of Ulegal fishing in connection 
with its rainbow-trout operations in this field, the nuisance assuming 
such proportions in the spring of 1915 as to practically nuUify its 
efforts with that species. Steps were, therefore, taken in advance 
of the recent spawning season to secure the aid of the State wardens, 
and under the efficient protection thus afforded wild rainbow-trout 
eggs in excess of 1,700,000 were taken. A notable collection of gray- 
Ung eggs also was made in streams in Madison Valley, the season's 
aggregate amounting to nearly 6,500,000. 
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Brook- trout; field operations in connection with the Leadville 
station were prosecuted as usual and resulted in a normal take of eggs. 
The newly exploited field near Creede, Colo., promises to yield large 
returns in brook-trout eggs at small cost, but the prospects for future 
rainbow-trout development are not encouraging, as the spawning 
season of that species in the Rocky Moimtain States is usually coin- 
cident with very unfavorable cnmatiQ conditions. Efforts were 
made during the past spring by the superintendent of the new station 
at Saratoga, Wyo., to establish rainbow-trout collecting stations, 
but without any marked degree of success. There is a growing 
demand for the rainbow trout in the Rocky Mountain region, and the 
Bureau's hatcheries are doing their utmost to meet it. 

A large percentage of the trout produced at the LeadviUe, Spear- 
fish, ana Bozeman hatcheries has in late year^ been distributed in 
waters of the national forests. A program for the systematic stock- 
ing of such streams and lakes has been agreed on with the Department 
of the Interior, and the Bureau is following it out to the full extent of 
its facilities. 

The trout hatcheries of the Mississippi VaUey and the North 
Atlantic States supplied the usual numbers for distribution, and, 
owing to improved water supplies, the heavy losses sustained by some 
stations in 1915 were not repeated. Considerable improvement was 
shown in the condition of the stock of certain stations, and at St. 
Johnsbury the epidemic of former years assumed a very mild form. 
Owing to this fact, the output of l)rook trout at that station was 
larger by one-fourth than in the preceding jekr. The Craig Brook, 
Me., hatchery made notable progress in trout culture, its distributions 
comprising 936,410 fingerlings, against 173,408 fry in 1915. More 
important than the increased numbers was the success attained in 
rearing large fingerling fish, which have been greatly needed for 
stocking the waters of maine and adjacent States. 

The operations with landlocked salmon at the Green Lake hatchery 
and its auxiliary at Grand Lake Stream resulted in a gain of 38 per 
cent over the egg collections of the previous year. The perpetuation 
of the landlocked salmon is a very important feature of the Bureau's 
work. This species has been widely sought by the sportsmen of far . 
distant States, but, owing to the Umited supply, it has been deemed 
best to confine the distribution to those waters of New England where 
the natural conditions approach most closely to those of its natural 
habitat. It is hoped to extend the field for egg collections, and with 
that end in view several thousand fry are being reared at the Craig 
Brook station for the purpose of stocmng a lake m the vicinity, where 
the natural conditions seem to be entirely favorable. 

The Mammoth Spring, Ark., output was curtailed by reason of a 
flood sweeping through the pond system in August, 1915, and carrying 
out many fingerhng fish that were being held for tall distribution and 
also a large part of the brood stock. Later additions to the breeding * 
fish proved inferior to those lost, and several seasons will probably 
be required to bring the station back to its former efficiency. 

The Tupelo, Miss., station produced practically the same numbers 
of j)ond fishes as in 1915. This hatchery has made marked progress 
during the past few years and now rants third in the production of 
bass. The outlook appears to justify the recommendation that the 
pond system be completed in accordance with the original plans. 
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The Cold Spring, Ga., hatchery doubled its black-bass output of 
the preceding year. The gain is attributed to new brood stock and 
to the location of a new and valuable collecting field at Milltown, 
Ga. With nominal expenditures for fixed equipment at Milltown, 
the superintendent predicts that the output another year can be 
increased by 400 per cent. 

The Orangebui^, S. C, station has proved wonderfully successful 
in black-bass propagation, distributing during the sprmg months 
135,000 fingerlings, and at the end of the fiscal year manv ^mousands 
remained in the ponds for f aU assignment. This is the nrst season's 
fish-cultural operations at the Orangeburg station, and the results 
portend conspicuous efficiency for the future. 

Pond-cultural operations at the combination- trout and bass 
stations were practically a duplication of former years. At St. 
Johnsbury, Vt., the superintenaent has taken up the collection of 
smallmouth black-bass fry from Crystal and Tarleton Lakes, trans- 
planting them in the station ponds to be held until they are of finger- 
ling size. The collections are from lakes that the State officials desire 
to reserve for trout and salmon, and Uberalplants of the latter are 
made in return for the bass fry collected, while the output is rela- 
tively small as compared with that of the exclusively pond stations, 
the ayailabihty of bass for special distribution in New England is of 
such importance that the output is of great value and comes near to 
satisfying the demand for that species m that region. 

Besides tjie^ commercial fishes before mentioned, the NorthviUe, 
Mich., station hatched and distributed 771,000 brook-trout fry, 
190,000 rainbow-trout fry and fingerUngs, and a few thousand gray- 
ling fry. The eg^ of the first named were purchased and the others 
were transferred from stations of the Bureau. It also produced in 
the station ponds during the year 326,125 fry and fingerUng small- 
mouth black bass. 

One of the most successful f eatm'es of pond culture has been the 
noteworthy production of the smallmouth black bass at NorthviUe. 
At this station 600,000 fry were hatched; of these 288,000 were imme- 
diately shipped and the remainder held for rearing. At the close of 
the year 38,125 had been distributed, and it is estimated that 3 oar- 
loads remained in the ponds for later shipment. With this stock the 
Bureau will be able to quite thoroughly supply aU old appUcations 
for this species in Michigan, Wisconsin, Minnesota, and Ohio. Such 
favorable conditions for smallmouth black-bass propagation as are 
apparent at NorthviUe wiU be taken advantage of and the facilities 
improved in order that the output may be further enhanced. This 
species is very difficult to propagate under average conditions, and 
as the demands for it are annualfy increasing every opportunity will 
be taken advantage of to meet it. 

MARINE FISH-CULTURAL WORK. 

The output of all species propagated at the marine stations waS 
materiaUy larger than in the preceding year, with the exception of 
the lobster. The work at these stations was conducted along the 
usual lines and on the whole was successful, though it was hampered 
to some extent by unfavorable climatic and other imcontrollable 
conditions. 
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During the summer and fall of 1915 berried lobsters to the number 
of 17,808 were purchased and placed in the Boothbay Harbor poimd, 
to be carried through the winter. When removed in April this stock 
was found not to have stood confinement well, the loss amounting 
to 4,898 individiials, or 29 per cent of the original number, wbile 
among the survivors barren and scantily egged ones were plentiful. 
Only 123,929,000 eggs were realized, an average of less than 10,000 
per lobster, which is a very low average. The poor results may in 

{)art be attributed to an abnormally warm fall and winter. No ice 
orined on the p6und until the middle of February, and as a conse- 
auence the lobsters failed to burrow in the mud, and remain quiet, as 
ley usually do, and losses of eg§s were caused by their continual 
crawUng over the bottom of the mclostire. The nigh temperature 
also forced the development "of the eggs and caused the hatching of 
large numbers in the pound, this being evidenced by the appearance 
of many of the lobsters. A contributing cause of loss was the impos- 
sibUity of securing suitable food at all times. A compensating 
feature of the years work was that the quahty of the fry produced 
and distributea was most excellent. 

Additions to the supply of lobster eggs for this station were made 
by the purchase of 6,510,000, resulting from 289 berried lobsters 
which had been collected by the Maine Department of Sea and Shore 
Fisheries during the winter and held in live cars ; also by collections 
from freshly caught lobsters during the spring months. The latter 
numbered 476, and from them 13,164,000 eggs were obtained, an 
average of 28,000 per lobster. 

In February a search was instituted for cod eggs, and a Uttle later 
for haddock eggs also, regular trips being made to the fishing grounds 
by the station steamer and a force of spawn takers whenever the 
weather permitted. Very few fish of either species were taken, how- 
ever, and there was an entire absence of haddock in spawning condi- 
tion. As a* result of the springes work 11,203,000 cod eggs were 
taken, a very small return for the effort expended. 

During March and April 5,450 brood flatfish, taken in fyke nets in 
the vicinity of the station, were placed in retaining tanks in the 
hatchery. Part of these fish were allowed to spawn naturally, while 
the others were overhauled daily and the mature eggs taken and fer- 
tilized. Altogether 618,308,000 eggs were obtained, from which 
683,707,000 fry were hatched and mstributed. This egg yield not 
onljr represents the largest number ever obtained at Boothbay Harbor 
station, but the losses during incubation were smaller than heretofore 
and the fry hatched were strong and of excellent quaUty. 

The surplus pbUock eggs accumulating at the Gloucester station 
from time to time during the winter were transferred by means of 
the steamer Gannet to the Boothbay Harbor station, four trips being 
made for the purpose. As on previous occasions, the eggs did not 
stand transportation well; and, though various methods were 
employed in making the shipments, all were equally unsuccessful, 
onljr 48,892,000 of the origmal 126,080,000 carried reaching the 
station in good order. 

During the first two months of the fiscal year the employees of the 
Gloucester station made small collections of eggs of the mackerel and 
butterfish. The mackerel eggs proved very poor and only an insig- 
nificant niunber of fry were hatched, but tne butterfish eggs yielded 
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a large percentage of fry of good quality. Again in June, 1916, a 
few million mackerel eggs were collected, and tnese were in course of 
incubation at the end of the fiscal year. 

Pollock work at the Gloucester station was taken up November 1, 
the crew of the Gram'pus and several temporary spawn takers being 
assigned to make egg collections from gill-net fishermen operating in 
the vicinity of Cape Ann. Up to the middle of December the supply 
of eggs was merely normal, but during the last half of the month and 
all during January the daily receipts were heavy, often exceeding 
75,000,000, and on one occasion 129,000,000 were secured. These 
enormous daily collections several times fiUed the hatchery to ovei*- 
flowing and left a large surplus stock to be otherwise disposed of. 
The spawning season extended from November 1 to February 17, 
and the aggregate collections amounted to 1,713,730,000, of which 
126,000,000 were sent to Boothbay Harbor station for incubation 
and 335,620,000, for want of hatchmg facihties, were planted in the 
open sea off Gloucester. The eggs incubated at the station produced 
752,040,000 fry. 

Commercial fishenrien began operating for cod in fields adjacent to 
the Gloucester station in January, but no ripe eggs were secured 
until February 10. The bulk of the season's collections, which were 
materially larger than in the past two years, was obtained in March 
and the first week in April. In the second week of April, when ripe 
fish were still plentiful, the spawning season was brought to a sudden 
dose by heavy spring freshets, which caused the surface water all 
along the shore, and &om 15 to 20 miles out, to become quite fresh. 
The total nmnber of eggs obtained was 145,630,000, from which 
there was a hatch of 94,550,000 fry. 

From fyke nets operated near the outer harbor at Gloucester in late 
winter a sufficient number of gravid flatfish were obtained to yield 
219,610,000 eggs, and from them 200,680,000 fry were hatched. 

The haddock fishing season began several weeks later than usual, 
causing an unusually short egg-collecting period. Between April 12 
and May 5, 36,720,000 eggs were secured from the gill-net fisheries off 
Cape Ann, which number produced 22,170,000 fry for distribution. 

The scarcity of egg-bearing lobsters within the reach of the 
Gloucester station and the imf avorable conditions attending the col- 
lection of brood lobsters atnd their eggs have had the effect of practi- 
cally suspending lobster hatching at this point. In the fall of 1915 
an experunentfd lot of 21 egg-bearing lobsters was purchased and 
placed in a live car to be earned through the winter. When removed 
therefrom about the middle of May, only 16 specimens were alive. 
These yielded 210,000 eggs, which, with 320,000 additional eggs pur- 
chased during the sprmg, represented the entire supply of the 
hatchery. 

In view of the small results attained at the Woods Hole station in 
recent years in coUectuiff cod eggs from the fishermen operating in 
Cape Ciod Bay, it was decided to discontinue the operations there 
and rely solely upon brood cod obtained from commercial fishermen. 
Arrangements were accordingly made to prosecute this work on an 
extended scale, and the spawnmg inclosure provided for the purpose 
was stocked during November with 3,100 brood fish, a larger number 
by 700 than had heretofore been held therein. The fish were of 
exceptionally fine quality and the mortality was negligible. Eggs 
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were obtained from the inclosure between December 1 and Eebruary 
16, the spawning season beginning about the usual time but closing 
fully a month earher than m 1915. Of the total collection of eggs, 
amounting to 286,056,000, only 265, 877,000 could be handled with 
the available hatching facilities. The r'emainder were therefore 
transferred to the Gloucester station. The incubation of the eggs 
proceeded favorably except for occasional periods of roilj water, at 
which times some losses were sustained, owing to the inabiUty to 
keep the hatching boxes working properly. iSie final results were 
192,275,000 fry, which were hberated in local waters. 

The first brood flatfish of the season at Woods Hole were purchased 
from commercial fishermen on January 12, but, having been taken 
from deep water, their eggs were not sufficiently developed to maturi 
satisfactorily in confinement. The fish were therefore released later 
in the season to provide room for more advanced stock. Brood flatfish 
were secured as heretofore from the groimds at Waquoit and Wick- 
ford and from the newly established field at Menemsha Pond,^ 12 
miles distant from the Woods Hole station. Between January 18 
and the end of March, 1,099,622,000 eggs were secured, and had 
there been facilities for handling them it is beheved several bilUons 
of eggs might have been obtainea from the fish in sight at Menemsha 
Pond. The fry hatched numbered 748,560,000, tne percentage of 
loss in incubation being larger than last year, owijig to tJie difficulty 
experienced at times with roily water. 

RESCUE OF FISHES FROM OVERFLOWED LANDS. 

The usual work of rescuing food fishes from the overflowed lands 
along the Mississippi and Illmois Rivers, by seining crews sent out 
from the regular stations and by special field parties, was conducted 
at Homer, Minn. ; La Crosse, Wis. ; North McGfregor, Iowa ; Bellevue, 
Iowa; Friar Point, Miss.; and Meredosia, 111. Water stages on the 
upper river were so high during summer that no work could be 
accomplished imtil August 25. The total collections were larger 
than for many years, 11,682,064 valuable fishes being rescued. Of 
this number^ 1,179,862 were delivered by cars and messengers to 
appUcants or for planting in distant public and private waters; the 
remainder (10,502,202) were returned to the Mississinpi Kiver. 

A most conspicuous public service was rendered in March and April 
by the rescue of some 5,000,000 large fingerling and adult fish, buffalo- 
fish and carp predominating. These were taken from an overfiowed 
area 11,000 acres in extent, across the Illinois River from the Bureau^s 
station at Meredosia, 111. The preceding year fish dealers in that 
vicinity had impoimded several thousand adult fish in a large lake 
back of the levees protecting the district. Subsequent rains inun- 
dated the entire area, scattering the breeding fish far and wide during 
the spawning season; and as the water receded their offspring, being 
unable to escape to the river, became congested in unbeuevable 
numbers in drainage ditches and depressions of the land. Their 
total loss would have been inevitable had it not been for the prompt 
action of the Bureau in conducting rescue operations so long as 
funds were available. The majority of the stranded fish were thus 
saved, and their return to the Illinois River must serve to add 
materially to the resources of that stream in years to come. It is 
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the desire of the Bureau to secure adequate funds for increasing this 
work throughout the Mississippi Valley, as the present operations 
are wholly incommensurate witn the field to be covered. Buffalo- 
fishes, carp, and catfishes, the mainstay of the commercial fisheries 
there, are noticeably decreasing, although sujOicient young of these 
species are each year perishing oja the overflowed lands to maintain 
the present fisheries and increase the future supply if proper measures 
for their salvage are taken. 

ACCLIMATIZATION. 

The transfer of humpback-salmon eggs from the Pacific coast to 
the Maine hatcheries was repeated in the fall of 1915, and in the 
spring of 1916 the third plant of the species was made in the waters 
of that State, which were at one time replete with the Atlantic 
salmon. The yoimg available for distribution, numbering 6,225,808 
and ranging from 2^ to 6 inches in length, were deposited in pre- 
viously selected streams under very favorable conditions. 

The success of this interesting experiment in acclimatization seems 
assured. There was a remarkable return of mature fish in the 
summer and fall of 1915, the outcome of plants made in the spring of 
1914. Many fish weighing over 5 poimds were taken or seen in the 
Penobscot Kiver, and 20 were captured alive by agents of the Bureau 
near Bangor and held in an effort to obtain ripe eggs. From two of 
these fish 3,009 eggs were taken on September 6 and, after fertiliza- 
tion, sent to Craig Brook, where incubation was completed with 
normal results* Accounts of the appearance of this new fish in 
various mii^or rivers have come in, and in the Dennys River there 
was a noteworthy run which began as early as August 15 and con- 
tinued as late as September 24. The local fishermen caught and ate 
large numbers, and during the week of September 20 an employee 
of the Green Lake hatchery took 15 fish (8 males and 7 fefnales) 
which had passed through the fishways in dams in Dennys River and 
were dropping downstream in a spent condition. At the same time 
both live and dead fish were observed below the dams. 

Another carload lot of Atlantic lobsters from Maine was sent to 
the. Pacific coast on November 15, 1915. The shipment, consisting 
of 6,423 adults about equally apportioned as to sex, reached its 
destination on November 20 in much better condition than any 

Erevious lot. At the railroad terminus (Anacortes, Wash.) the 
)bsters were placed in four floating live cars that had been prepared 
for them, and there allowed to feed and to recuperate overnight. 
The following morning they were towed in the crates to the San J^an 
Islands, in f uget Soimd, and liberated in Bellingham Channel, off 
Guemes Island. The number of strong, healthy lobsters planted was 
3,325, or over 61 per cent of the origiual consignment. 

During the faU of 1915 a shipment of larg:e crabs from Puget Sound 
to the New England coast was made. Owing partly to a wreck and 
partly to difficulties in' handling, only a sm^ number survived the 
loumey. These were liberatea in good condition off the coast of 
Maine. 

Limited consignments of fish, lobsters, and fish eggs to foreign coun- 
tries and insular possessions were made during the year. Fifty 
thousand rainbow-trout eggs were sent to Portugal, 200 adult 
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lobsters to JapaA, and 600 black bass, 1,500 sunfish, and 1,500 catfish 
to Porto Rico. 

COOPERATION WITH THE STATES. 

The Bureau has been glad to contmue its usual cooperative re- 
lations with State fishery authorities, and has furnished on request 
large numbers of eggs of various species for development in State 
fish hatcheries and afeo considerable numbers of young fish for plant- 
ing under State supervision. A list of the States to which such as- 
sistance was rendered, and the allotment of fish or eggs in each case, 
are shown by the following table: 

Allotments op Fish and Eggs to State Fish Commissions, Fiscal Year 1916. 



state and species. 


£ggs. 


Fry. 


Fingerlings, 
yearlhiKs, 
and adults. 


Alftbama: Black "bass 






• 1,000 




19,622,340 
160,000 




Colorado: 

Blackspotted trout 






Brook trout. .* 




1,600 
376 


Delaware: 

Black baas 






Shad 




400,000 




nUnois: 

Black bass 




6,040 


Brook trout 


25,000 




300 


Carp 




249,000 


Catfish ■ 






62,900 
36,390 


Crappie 






picfeerei.........::. ::::.. :..:::....: 






560 


Pike perch 


20,000,000 
60,000 






Rainl^ow trout 




9,750 


Sunflsh • • ■ ■ 




6,240 


Yellow perch 






1,600 


Indiana: Pike perch 


15,000,000 
25,000,000 


* 




Iowa: Pike perch 






Kentucky: 

Pike perch : 


9,600,000 




Rainbow trout 




16,000 


flmn.iimoiith black bA«?8 




7,600 


Maine: 

Brook trout 


100,000 
50,000 

300,000 
50,000 

25,000,000 
1,097,000 
15,000,000 

3,000,000 

26,000 

26,236,000 

10,000,000 

200,000 
26,000 
250,000 

200,000 
60,000 




Lake trout 






Landlocked salmon 






Maryland: Brook trout 






Massachusetts: 

Pike perch 






Shad.VT 






Yellow perch 






Michlg^: 

Lake trout .' 






Landlocked salmon 






Pike perch 






smeir.^ ..., :.:: 






Minnesota: 

Lake trout 






Landlocked salmon 






Steelhead trout 






Montana: 

Blackspotted trout 






Brook trout 1 






Catfish 




940 


Grayling .....' 


2,300,000 






Pickerel. 




665 


Rainbow trout 


320,000 






flnnfish 




025 


Yellow perch 






475 


Nebraska: Pikenerch . 


1,500,000 

50,000 
100,000 

25,000 
100,000 

93,000 






New Hampshire: 

Brook trout 






Lake t rout 






Landlocked salmon 






Rainbow trout ... 






Steelhead trout 
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Allotments of Fish and Eoos to State Fish Commissions, Fiscal Year 1916 — 

Continued. 



State and species. 


Eggs. 


Fry. 


Fingerlings, 
yearlings, 
and adults. 


New Jersey: 

Landlocked salmon 


10,000 
50,000 






Rainbow trout ... . .... 






Smallmouth black bass 




159 


Steelhead trout. . ■ . . 


93,000 

10,000,000 

' 25,000 

6,000,000 
93,000 

68,425,000 
68,640,000 

200,000 
3,000,000 
1,000,000 

196,000 






Yellow perch 







New York: T^andlocked salmon 






North Dakota: 

Pike perch 






Steelhead trout 






Ohio: 

Pike perch 






Whitefish 






Oregon: 

Blackspotted trout 






Bluebftck salmon . 






Chinook salmon 






Silver salmon 






Steelhead trout 


500,000 




Pennsylvania: 

Lake trout ... 


100,000 
3,000,000 




Pike perch 


' 




South Dakota: 

Brook trout 




50,000 


I och Leven trout 






• 30,000 


Pike perch 


25,000,000 

100,000 
50,000 






Utah: 

Brook trout 




6,000 


Lake trout 






Vermont: 

Catfish 




150 


Lake trout 


201,054 

50,000 

15,000,000 

150,000 

50,000 
432,000 
100,000 

3,500,000 
5,000,000 

200,000 
50,000 

400,000 
25,000 

100,000 

200,000 

• 






Landlocked salmon . , 






Smelt 






Steelhead trout 






Washington: 

Brook trout 






Blackspotted trout 






Rainbow trout 






"Wisconsin: 

Lake trout 






Whitefish 






Wyoming: 

Blackspotted trout 






Brook trout 






Grayling 






Lake trout 






Rainbow trout 






Steelhead trout 












Total 


377,367,394 


10,507,500 


478 569 







FISHES PLANTED IN CONNECTION WITH FISH-CULTURAL EXPERI- 
MENTAL WORK. 

The fisheries biological station at Fairport, Iowa, engages not only 
in mussel propagation, but in experiments relating to the propa- 
gation and rearing of useful fishes. The experiments are conducted 
not for the purpose of distribution, but for the acquisition of knowl- 
edge of practical value in fish culture. Nevertheless, large numbers 
of fish are produced, and the surplus is liberated in the public 
waters, usually in the vicinity of Fairport, and in connection with 
operations of mussel propagation. The following table shows the 
number of each species distributed and the stage in which planted. 
These figures are not included in the report of regular distributions 
elsewhere referred to. 
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FiSHBS BiSTBIBXTTED AND StAGE IN WmCH PLANTED. 



Species. 


Fry. 


Finger- 
ling. 


Adult. 


Total. 


Largemoutli black bass 




5,332 

719 

64,723 

6,335 
24,360 

2,667 




^;^ 


Fhnaiitnouth Wftck bass 


4,600 






419 

4 


55,142 

5,339 

9,935,600 

2 801 


Crappie 




BufEalofi^ 


9,911,260 


f:«tfij?h , , , 


144 


Missouri suokor 


83,000 


83,000 








Total 


9,998,760 


93,116 


667 


10,092,433 





ARTIFICIAL PROPAGATION OF FRESH-WATER MUSSELS. 

The propagation of fresh-water mussels is pursued in connection 
with the operations of the fisheries biological station at Fairport, 
Iowa, chieny through field parties at various places in the Mississippi 
Basin. The object of this work is the increase of the mussels whose 
shells are utilized in the extensive pearl-button industry. 

During the year the inoculation of fishes with the larval mussels, 
which is the only known method of propagation, was actively con- 
tinued, and increased efficiency is to be noted. Owing to excep- 
tionally high and prolonged flood stages of the central rivers, it was 
impossible at times to accomplish the best results, and the number of 
larval mussels planted was, therefore, slightly less than in the pre- 
ceding year, being 331,451,490, compared with over 344,000,000 in 
1915. These belonged to seven species of commercial mussels, as 
shown in the following table. The actual cost of production was 1.55 
cents per thousand, but if allowance is made for overhead charges 
the cost per thousand was 2.35 cents, against 2.7 cents in 1916. In 
connection with this work, 34,772 adult and 265,462 fing;erling fish 
were rescued from landlocked ponds in the overflowed lands and 
returned to pubUc waters. The total number of fish handled was 
424,550. 

Mussel Propagation, Fiscal Year 1916: Points of Deposit and Species of 
Glochidia Used for Infection. 





Mississippi River. 


Wabash 
River: Vln- 
(»nnes,Ind. 


Black 

River: 

Black 

Rock, Ark., 

and south. 


White 

River: 

Newport, 

Ark., and 

vicinity. 




species 


Fairport, 
Iowa. 


Lake Pepin, 
Minn: 


Total. 


Black 8and-«hell {Lampsilis 
recta) ,,.... 


11,288,300 
415,800 

20,990 

73,043,500 

147,000 

447,000 

309,200 










11,288,300 
827,600 

151,195,990 

167,236,400 

147,000 

447,000 

309,200 


Butterfly (Plagiola seeuria)... 








411,800 


Lake Pepin mucket {Lamp- 


151,175,000 






Mucket {LamiHlis ligamen- 
tina) 


3,553,500 


26,711,100 


63,928,300 


Blue-Doint (Quadrula pU- 


X 


Pocketbook i'Lampsilis vm- 
tricosa) 






. 




Yellow sand-shell (Lampaili9 
anodoTUoides): \..... 




















Total 


85,671,790 


151,175,000 


3,553,500 


26,711,100 


64,340,100 


331,451,490 





65199°— 16 ^3 
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MARINE AND FRESH-WATER INVESTIGATIONS, SURVEYS, AUD 
EXPERIMENTS. 

STUDIES OF MARINE FISHES. 

Notwithstanding the long existence of great marine fisheries and 
the common assmnption of their inexhaustibility, the development 
of modem fisheries has been such as to call for the artificial propaga- 
tion of certain species and to create a demand for knowledge of Sie 
life histories, the habits, and the migrations of the important fishes. 
This knowledge is desired in order that we may determine with what 
impunity the fishing methods may be continually increased in extent 
and thoroughness, or what measures of protection may be appro- 

Eriate, and so that we may properly appraise the value and the possi- 
iUties of cultural operations as applied to marine species. The 
problem must be approached througn a complex but systematic plan 
of study, and final results are not obtainable in a short time. Never- 
theless, the continued collecting of fishes at various places and in. the 
different seasons, the persistent application of the methods of modem 
science to the details of structure tnat may be characteristic of differ- 
ent locahties or ages or seasons or that may be indicative of migrations 
or other phenomena of life, arid the careful consideration of the 
conditions and results of commercial fisheries will bring us finally to 
the attainment of a degree of precise knowledge that a few years ago 
we could not have anticipated. 

The investigation of the sea herring, which, as the basis of the 
herring and sardine industries, is one oi the most important fishes of 
the North Atlantic coast, has been continued in connection with the 
oceanographic work of the schooner Grampus, The analysis of the 
data gathered has been pushed as rapidly as possible and it is ex- 
pected that the results will be ready for pubhcation within a short time. 

The most important commercial fish of the South Atlantic and Gulf 
seaboard is the mullet. Careful studies pursued through temporary 
services in connection with the Beaufort laboratory have laid a 
definite and necessary basis for more comprehensive inquiries when 
it may be possible to carry them out. It is expected that a detailed 
report of the result of the studies can be pubUshed after the conclusion 
of one more season's work. 

An investigation of the habits and possible races of flounders has 
also been imdertaken on the coast of New England, but as the study 
is only in its incipiency and the investigator has not yet been able to 
devote to it his entire time it is not now possible to report a definite 
degree of progress. 

For several years the Bureau has directed attention to the condition 
of the tima fishery on the coast of southern California, which, with 
the canning industry based upon it, has shown such marked develop- 
ment in the last few years. The nshery and canning industries are 
subject to imfortimate vicissitudes because of the irregular appear* 
ance of the tuna in the waters accessible by the present methods of 
fishery. Nothing of a definite nature has been known as to the 
habits of the tuna, the causes that govern their appearance and dis- 
appearance, the parts of the ocean generally frequented by them, 
or the locahties resorted to for purposes of breeding. For nearly two 
years the Bureau has attempted to gain such information as was 



Digitized by LjOOQ IC 



BEPOBT OF THE COMMISSIOKEB OF FISHEBIES. 35 

obtainable through investigations conducted from shore or by the 
use of small boats. It was realized that the proper method of attack 
was through investigations extending over a lai^e area of the ocean 
and conducted through the instrumentahty of a seagoing vessel. 
This was f ortimntely made possible in February, 1916, when Congress 
through an urgent deficiency bill provided an appropriation wnich 
enabled the Bureau to detail the steamer ATbaiross for special service 
in the tuna investigation. The first cruise was promptly begun, and 
on May 10 the vessel arrived at San Diego after spending three weeks 
in cruising along the coast of Lower California and several himdred 
miles farther south and west, as far as Los Coronados Islands. Other 
cruises followed this one, and the investigation was in progress as the 
fiscal year closed. From the middle of April to the middle of May 
there were no tuna along the Lower CaUfomia peninsula from San 
Diego to Socorro Island and westward to Guadalupe Island. Two of 
the best practical tima fishermen of San Diego accompanied the vessel 
on this cruise. In the latter part of May tuna were encountered off 
Lower CaUfomia near San Geronimo Island, and near the San Benito 
Islands; none were found on a cruise extending west of San Diego 
150 miles. During the month of June tuna were present off San 
Diego and San Pedro, although they were not taken in commer- 
cial quantities, this being attributed to the coldness of the surface 
water. The investigation has been somewhat hampered by the con- 
tinued prevalence of rough weather, but will be continued and 
prosecuted as actively as possible during the next fiscal year. 

The importance of a knowledge of the larval development of fishes 
was cited m the last annual report. Such studies have oeen continued 
both at the Woods Hole laboratory and in connection with the investi- 
gations in Chesapeake Bay. At the Woods Hole laboratory sub- 
stantial information was gained regarding 12 species, 6 of which are 
of direct commercial importance, namely, the tautog, cunner, scup, 
sea robin, whiting, butteriish, anchovy, menhaden, glut herring, silver- 
side, three-spined stickleback, and four-spined stickleback. For 
? ears the Bureau has endeavored to gain information regarding the 
reeding habits of the menhaden. With the knowledge gathered 
during tne present fiscal year, the Bureau is now in better position to 
follow up the life history of the menhaden. 

Near the close of the fiscal jear and in connection with the Chesa- 
peake Bay investigations, additional data were obtained regarding the 
eggs and larvae of the anchovy, hog choker, goosefish, and gray trout 
(sciueteague) . Experiments with hatching of butterfish were attended 
with success. 

SHELLFISH INVESTIGATIONS. 

The oyster, as the most important food resource of our waters, has 
continued to command such attention as it was possible for the 
Bureau to bestow. Owing to the fact that oyster culture, where it 
IS now practiced, has re^jched a relatively advanced stage of develop- 
nient and, where not practiced^ is hindered by peculiar economic 
conditions, the problems of the mdustry are comparatively complex 
and diflScult of solution. Until the close of the fiscal year 1916 the 
l>iireau had not been in position to give the continued and effective 
attention to the oyster that it deserved. Kecent action by Congress 
iias to a large extent remedied this deficiency and more effective serv- 
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ice to the oyster fishery may be expected in the future. This has been 
brought about by the establishment of several new positions carrying 
salaries that will attract and retain competent assistants. 

Meantime the Bureau has sought to attack such problems of oyster 
culture as were adapted to its means and facilities. Encouraging 
progress has been made in studies of the propagation of oysters, the 
nutrition of oysters, and the occurrence ojt phenomena of "greening" 
and "green gUl." In the study of "green gill'' the results nave been 
of unusual interest and value. Whue no method of controlling the 
"green giU''^ has been determined, it seems well established that the 
green color is due to the presence of a particular diatom, one of the 
minute floating plants that form a large element of the food supply 
of oysters. This particular species of diatom is known as Navicula 
ostreariay aAd is identical with the form which is abundant in the 
region of Marennes, France, and which gives to the oysters of that 
region the peculiar color and flavor which are so highly esteemed. 
It is not yet ascertained what are the causes of the peculiar abun- 
dance of this form in certain years and in certain localities^ but when 
it is known to the pubhc that the occurrence of "green gill" merely 
means that the oysters have attained a condition that is so highly 
esteemed in the markets of Europe much should be done to dispel 
the present prejudice which occasionally causes great financial loss 
to our planters. Instead of being dreaded or a cause of pecuniary 
loss, the "green giQ'[ may be welcomed as giving the opportunity to 
supply a superior article at perhaps a premium in price. These state- 
ments do not apply to the oysters wnich are marked by greening of 
the entire bodj owing to the presence of certain mineral salts in the 
water. This is a distinct condition not easily confused with the 
well-known "green gill." 

The problems of oyster culture on the Pacific coast, where an indus- 
try of great possibihties is contending against peculiar natural difii- 
cmties, have received recognition, altnough not as yet in a manner 
commensurate with the actual needs. Some support has been given 
to investigations being pursued in Puget Sound, and the progress 
attained has been such as to justify the Bureau at the close of the 
fiscal year in arranging to extend a substantially increased measure 
of financial aid. 

The remarkable growth of the blue-crab fishery during recent years 
has made protective action seem imperative, and the Bureau has 
been ' repeatedly importuned for counsel as to the propriety and 
effectiveness of specific measures proposed and for information regard- 
ing the habits and life history of the crab. Since the blue crab is 
migratory, passing at different stages of its life cycle from the waters 
of one State into those of another and going from the bays to the 
ocean and back, the Federal Government is the only agency vw;hich 
can properly and effectively complete the necessary investigations. 
The result of careful attention to the matter has been to perfect before 
the close of the year an arrangement imder which competent services 
are secured for attacking the study in a thorough manner. 
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PBOORESS OF DIAMOND-BACK TERBAPIN CULTUBE. 

The success which hks previously been attained in the experiments 
in terrapin culture has been continued in the past year in even more 
marked degree. It is timely to summarize some of the more impor- 
tant results at the Beaufort laboratory. 

(1) Perhaps the most interesting aevelopment of the year is the 
fact that the three oldest broods of terrapin that were hatched in the 
experimental pounds and^ grown in captivity have produced eggs. 
The two oldest broods, one of which had been winter-fed during the 
first season while the other had been permitted to hibernate, began 
laying in 1915 and the eggs hatched successfully. The terrapin of 
the hatch of 1911 laid eggs m 1916, before the close of the fiscal year. 
These significant inferences may be made: (a) That' terrapin Tbom 
and reared in confinement develop in a normal way and will repro- 
duce their kind; (6) that the reproductive cycle may be completed 
in six years, eVen though the terrapin hibernate as in nature; (c) that 
by preventing hibernation and forcing growth through the first winter 
by feeding in a heated house the maturity as well as the growth of the 
terrapin may be advanced by one year, so that a new generation is 
started in five years rather than in six. 

(2) The adult breeding stock of lerrapiQ has from year to year 
steadily increased in productivity, and there is ground for behef that 
the adult breeders have not yet reached the maximum capacity for 
reproduction. The following figures show the number of young pro- 
duced by adult breeders durmg each of the past four years and also 
the average number per • female yielded by the origiaal stock of 
breeders: 



Year. 


Number of 

young from 

all adult 

breeders. 


Average 
number per 
female of 
original 
breeding 
stock. 


1912.... 


1,326 
1,506 
1,690 
2,128 


12.81 


1913 


14.52 


1914 


15.23 


1915 


21.43 







Those terrapin which have been longest in captivity produced in 
1915 an average of 21.43 young for each female. 

(3) The value of winter feeding during the first season is well 
estabUshed by the increased rate of growth, the shortening of the time 
required to attaui reproductive maturity, and the very low rate of 
mortahty . ITie death rate has jiever been so low as durmg the winter 
of 1916-16. Among 700 terrapin fed on fresh food the loss was about 
^ per cent, while among those fed on salted food the loss was about 
8j per cent. The death rate in hibernating stock was 13 per cent. 
The cost of food for winter feeding at Beaufort varies from 3 to 15 
cents per 1,000 yoimg terrapin per day, accordhig as salt fish, fresh 
fish, or oysters are used. Assuming 10 cents as an average daily 
expenditure per 1,000 terrapin, the cost of food for 1 terrapm for a 
period of 5 months in the first winter would be li cents. 



Digitized by LjOOQ IC 



38 BEPOBT OF THE C0MMI88I0NEB OF FI8HEBIES. 

(4) The death rate among terrapin after the first season is so -small 
as to be nearly negli^ble. It is found to be about 1 per cent in the 
second year, dmiimsmng with age to one-half per cent and less. The 
principal mortality occurs in the first season, and is then found to be 
chiefly among the "runts," which should probably be culled out in 
ordinary practice. While the death rate has been as high as 20 to 25 
per cent during the first season, it has now been reduced, partly 
through improved methods of sanitation, to less than 10 per cent. 
The losses are remarkably low when it is considered that deaths occur 

Erincipally when terrapin are very yourfg and before they have 
ecome a source of expense, and that tne productivity of the terrapin 
is such that even a loss of 30 per cent afc this stage could readilv be 
compensated for by incrcJasing the numbers hatched and saved for 
rearing. So far as regards (fisease and death rate the rearing of 
terrapm is a matter of much less diflBculty than the raising of poultry. 
(6) The history of our experiments during many years gives 
strong grounds for behef that domestication of terrapin is accom- 
panied by increasing productivity and diminishing disease and 
mortality. Our experience indicates the advisabihty of retaining a 
select brood stock for> rather indefinite period, instead of adopting 
new breeders from year to year, as might be done in stock raising. 
Some of the breeders have been in captivity for about 14 years. 

It may be noted that the experiments in terrapin culture have 
not the nature of small laboratory tests but are carried out upon 
such a scale as to be comparable to commercial operations. It is 

f)ossible also to check our results against those obtamable in a large 
ocal commercial venture which has adopted methods based upon 
those followed in the Bureau's work. From this it appears that the 
various results gained in the Bureau's experimental work are not to 
be taken as exceptional, but that they are, in a general way, typi- 
cal of what may be expected in cultural operations conducted accord- 
ing to sound principles and with the exercise of proper care. 

There are now about 3,000 terrapins under observation and clas- 
sified in more than 25 experiments which are being directed.to obtain 
definite answers to practical questions that yet demand attention 
and justify the continuance of the investigations. Among these 
are: What is the proper proportion to maintain between males and 
females, and what are the best conditions for prolificness in eggs and 
for successful hatching? What are the possibihties of improving 
rate of growth by selection, and what are the opportimities lorpro- 
moting economy through proper culling or other methods? These 
are only some of the practical questions which warrant further inves- 
tigations, 

SURVEYS OF FISHING GROUNDS. 

Some further work has been done in extending the known limits of 
the blackfish groimds off the coast of North Carolina. The Bureau 
maintains a buoy on the principal pounds, which is of service to 
fishermen both in locatmg this particular ground and as a bearing 
from which to find other grounds. The fiSiery is not developed in 
proportion to the evident possibilities, owing partly to the lack of 
suitable boats and partly to the unwillingness of local fishermen to 
engage in operations at any distance from the shore. One or two 
crews have, however, taken advantage of the opportunities and the 
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fishery was regularly followed through the winter and sprmg of 1915- 
16 with results that were very satisfactory to the fisherinen and the 
versed owners. 

The survey of halibut grounds lying off the coasts of Oregon and 
Washington was continued by the steamer AllxUross during the jfirst 
three months of the fiscal year. The first trip of the Albatross was 
to grounds off the coast of Washington from Grays Harbor to Flat- 
tery Banks, but the abundance of ground and blue sharks rendered 
the location impromising for the establishment of a fishery at that 
time. Two especially favorable hahbut bottoms were discovered, 
one 31 miles west of Gravs Harbor and the other 37 miles S. by W, 
from the UmatiUa Lightship. 

The second trip covered the same region by lines of soimding 
intended to determine the possible existence of offshore banks rising 
from the deep water. One such bank was located as appar^itly the 
top of a submerged moimtain, rising 6,000 feet from the floor of the 
ocean. The depth ranged from 525 to over 830 fathoms. The bank 
is not shoal enough for fishing, but it suggests the possible existence of 
other banks that might be of greater practical importance. The 
location of the bank is about 278 miles from Cape Flattery Light, the 
latter bearing N. 66° E. 

A third trip covered the region off the Columbia River and south 
therefrom as far as Cape Meares. Good haUTbut bottom was foimd 
S. 71° W. of Columbia River Lightship, 17 miles out. South along 
the 100-fathom curve to Cascade Head good bottom was noted for 
nearly the entire distance in 110 to 120 fathoms. A patch of suitable 
bottom was located 22 miles northwest of Cape Meares Light in 94 fath- 
oms. The largest groimd discovered by the Albatross on this trip lies 
between Tillamook Head and Cape Falcon, 28 to 30 miles from the 
coast. The bottom is of coarse and fine gravel, black sand, and 
granular shale, and an abundance of life was noted at the surface 
of the water. Important hvdrographic observations were made and 
reported to the Coast and Geodetic Survey and to the Navy Depart- 
ment. A report of the halibut survey, with charts, will soon be 
published. 

OCEANOGRAPmC STUDIES. 

If we were interested .to know the capacity of certain lands for 
the support of particular kinds of animals; if we wished to ascertain 
the causes of the natural movements of such animals; or if we were 
to determine upon a proper poHcy of handling our stock in governance 
of their capture, or in endeavors to increase their niunbers by cultural 
methods, we could not neglect to consider the character of the land 
in its various parts, its yield in vegetation small and large. 

Similar inquiries, roughly speaking, when apphed to the ocean 
constitute the science of oceanography. However it may appear to 
the eye, the ocean is not one great homogeneous body of water, but 
is marked by a diversity such as we are famihar with upon the land. 
Variations in depth, in saltness, in temperature, or in richness of 
animal and plant life are always encounterable, whether we proceed 
from the shores to the open sea, from the surface to the bottom, from 
east to west or north to south, from any one geographic region to 
another. There are variations from year to year, even from season 
to season; there exist veritable deserts where abimdant &h might 
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starve from want of food, contrasted with zones of plenty. There are 
currents and counter currents and blendings of diflFerent waters. 
In one gjeographic locality, waters flowing from tropical remans and 
laden with characteristic animals and plants may overhe waters 
emanating from arctic domains and carrying their peculiar types 
of living things. If we do not have knowledge of such conditions, 
we can not determine whether a condition of extreme paucity of iSsh 
life such as was conspicuous on oureQstem shores in'the summer of 1916 
is an indication of exhaustion of the fisheries or is an inevitable con- 
sequence of observable oceanographic abnormahties that can not be 
affected by man's operations; we will not be able to imderstand 
what general movements of fishes or variations in local abundance 
of fishes are attributable to unwise human operations and what are 
properly to be expected as a reflection of normal phenomena of nature. 

Oceanographic studies are not new in this or other countries; and 
extensive data have been gained by the Bureau at various times 
during many years, but within the past few years the Bureau has 
planned for better coordination of sucn studies as could be conducted 
within its means. Operations have been pursued intensively in re- 
stricted regions, so that a completed exploration might be made and 
relations estabhshed with a degree of definiteness that would make it 
possible to deduce some practical conclusions. 

The investigation of waters off the Atlantic coast, primarily in 
the Guff of Maine and southward tb the Grand Banks, has been 
continued in connection with studies of the Ufe history and habits of 
the herring and other fishes. The schooner Grampus was detailed 
to this work with an assistant from the office in active charge of the 
observations, while the investigation was imder the fortunate direc- 
tion of a skilled oceanographer whose services were available to the 
Bureau. The results gained during preceding years have been made 
pubhc from time to time and a fin^ report may be expected within a 
short while. 

Near as the Chesapeake Bay is to the center of administration and 
important as its fisheries are, we have been without systematic and 
detailed knowledge of the physical and biological features of its 
waters and of the effect of such conditions upon the constant move- 
ments and varying abxmdance of iinportant fishes. Beginning in 
October, 1915, the steamer Fish Hawk was detailed to a general in- 
vestigation of the Chesapeake Bay under the direction of a well- 
equipped assistant. At intervals of a month or six weeks there have 
been cruises over the bay, while observations of various sorts were 
made and material collected for later careful study. The investiga- 
tion was by no means confined to technically oceanographic subjects, 
but a number of useful inquiries were embraced in the general scope 
of work and many valuable services rendered. The existence of 
resources in hydroids, or ^^sea moss," the basis of a possible new 
industry was demonstrated; the spawning habits and the life his- 
^ tories of fishes were studied; experiments were made with the propa- 
gation of certain species; crab fishermen were induced to experiment 
successfully with use of pickled dogfish and shark meat as bait, 
and a probable use estabUsned for a fishery product that had hitherto 
been wasted. The United States National Museum, upon invitation 
from this Bureau, also took advantage of an imusual opportunity 
to add to its natural history collections. The survey must be ex- 
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tended into the next &cal year before it can reach a stage of com- 
pletion. 

Each important vessel, where engaged in other primary investiga- 
tions, has taken advantage of the opportunities for recording hydro- 
graphic observations as far as consistent with the economical prose- 
cution of its immediate objects* Thus data of some value have been 
reported by the steamer Albatross while pursuing special studies of 
the western coast and by the steamer Fish Hawk 'vmile working oflE the 
coast of North Carolina. 

STUDIES OF ANADROMOUS FISHES. 

Among the most highly esteemed of our food fishes are those that 
spend the greater part of their lives in the ocean, but at one stage 
enter the rivers for the purpose of reproduction. Such are the 
salmons, the striped bass, the shad, and the sturgeons. Crowding as 
they do at one particular season into certain restricted channek, 
namely, the river courses of our coastal slopes, they become the more 
readily an easy pr^y to man's pursuit. ^ Unless the greatest foresight 
and restraint are exercised in the fishery, and the methods of arti- 
ficial propagation are resorted to, such fishes are certainlv doomed to 
rapid diminution, if not complete disappearance. The absolute 
abundance of anadromous fishes is too easily overestimated. Take 
all the shad which even in past times entered our rivers and strew 
them widely over both land and water of the coastal plain, and their 
^'abundance'' would be lost to view; or, as may indeed be done in 
nature, scatter them over the continental slope beneath the ocean waters 
and they become one of the rarer fishes of the sea. There is little 
reason to wonder that a shad is so seldom taken in the ocean fishery 
followed off the greater portion of our coast. It would have to be an 
extraordinary condition, such as abundant food, perhaps, that would 
bring shad together in a particular region of the sea, that would per- 
mit an ocean fishery for shad to be carried on. Such, indeed, appears 
to be the case of certain regions off the northeastern coast where 
'*sea-run shad'' become a feature of the local markets. What is the 
origin of such shad ? Are they a distinct race, or are these the shad 
that were bred in southern rivers? The extent and directions of 
migration of the fish are questions of vital interest. To what extent 
are the runs of one river affected by fishing operations in another ? 
In what degree does artificial propagation in one stream yield returns 
of value to ano,ther ? These are aU kindred questions or aspects of 
one general problem for each anadromous species. 

Notwithstanding the attention which has been devoted to the 
shad during so many years, the paucity of explicit knowledge is 
keenly felt. Early in the fiscal vear the Bureau instituted a com- 
prehensive investiffation of the sfiad, hoping that the application of 
newer methods of investigation may afford the key by which the 
mysteries may be unlocked. Beginning with the St. Johns River 
in Florida in January, the investigator has worked up the coadt, 
visiting the principal snad streams as nearlv- as possible at the time 
when the fisn are arriving from the sea. By the close of the fiscal 
year he had reached New England, where studies were being made 
both of the native shad of Maine and the sea shad of the waters 
north of Cape Cod. Many questions have received attention, 
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although the primary purposes have been to determine if shad of 
different rivers or of different brood regions present distinguishable 
racial differences and to obtain information as to the extent of the 
coastwise movements of the fish. Many data have been accumulated 
and many specimens secured, all of which must form the basis of 
subsequent detailed studies before exact conclusions can be drawn. 

Associated with the shad and herring and having similar habits is 
the glut herring, a species of considerable abundance but one which 
until recently fomid only a limited market in the localities in w^hich 
taken. The past few years have witnessed a marked increase in 
value and dicoinution in numbers. During the past season experi- 
ments were made by an assistant in cooperation with fish culturists 
to ascertain the best methods of handlmg and hatching the eggs, 
and the results have indicated that the artificial propagation of the 
species on a large scale is feasible. 

The detailed study of the life history of the salmon of the Sacra- 
ihento and Colmnbia Rivers has been continued and the field work 
is practically concluded. With the study of accmnulated data and 
the preparation of the report during the ensuing fiscal year, it is 
expected that conclusions will be reached that will guide our fish- 
cultural operations to a stage of greater efiiciency. In the direction 
of these studies the investigator has had not only the benefit of the 
most expert coimsel but the sympathy and suggestions of practical 
fish culturists. 

INVESTIGATIONS RELATING TO FRESH-WATER FISHES. 

The field of fresh-water fish investigations has been too little 
touched, although the immediate opportimities of domestic fish 
culture are probably greatest among fresh-water forms. No one 
assumes that the great complex of streams and abundant lakes and 
ponds are productive to their maximum capacity, but rarely is due 
care taken to conserve in practicable ways the conditions m them 
favorable to the growth and propagation of fish. This phase of the 
general problem of fisH production is not yet adequately realized 
nor are the principles satisfactorily developed. 

That the streams, lakes, and ponds should be stocked and restocked 
with fish is an ever growing demand which indicates the widespread 
interest in such fisheries, whether they serve as a means of recrea- 
tion or as a source of food. The stocldng and restocking of waters 
is, however, not usually the principal desideratum. In specific 
instances the actual condition to be relieved may be due to an over- 
abundant stock. Just as agjriculture has long since passed the stage 
where increased production is sought primarily through the planting 
of more seed in a given area, so it is incumbent to give proper atten- 
tion to promoting a favorable condition for the growth of fish, look- 
ing intelligently to the maintenance of suitable condition of physi- 
cal environment, abundance of food, proper association of species, 
and a correct proportioning of numbers and variety of fishes to the 
biological capacity of the water. 

The fishery proolems of fresh water are undoubtedly simpler than 
those of the seas, but they are certainly less directly approachable 
than the problems of agriculture which have met their solutions. 
It is not surprising, therefore, that, throughout the coimtry in mat- 
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ters of fish culture, there is as yet too little serious endeavor to find 
real causes or to apply appropriate remedies. Year by year the 
Bureau is devoting more careful afid fitting attention to the prob- 
lems of fresh-water fisheries, and some of its principal activities in 
this field may be referred to. 

The problem of fish culture, at least as referring to pond fishes, 
is primarily one of food supply. Our knowledge of the food of 
fishes is as yet seriously inadequate. The food taken by fishes 
varies with the species, with size and age of the fish, with the season 
of the year, ana with the abundance of the various kinds of food 
materials present in different bodies of water. A few observations 
in one locahty or at one season of the year afford no criterion for 
the conclusions that we may seek to draw, for an appraisal of the pos- 
sibihties of fish production in any body of water, for an understand- 
ing of the variations in the sizes attamed by a given species of fish 
in different bodies of water, and for the direction of our efforts to 
promote an abundent and reasonably constant supply of food under 
all conditions subject to control. 

One of the investigations of the food of fishes that has been pur- 
sued comprises an examination of a number of perch taken from 
each of two lakes in Wisconsin during each week in the year. At 
the same time collateral studies have been made of the food of many 
of the important fishes, their habits and interrelations. Some of the 
results have been submitted for publication, while other reports are 
in preparation. The accumulation of such data is not of theoretical 
interest; it is indispensable to a purpose, for it must lead eventually 
to intelligent conclusions as to the highest possibilities in rearing 
fishes and the methods of realizing such possibilities. 

At the Fatrport station several special fish-food studies are being 
actively pursued. In connection with the experiments in rearing 
buffalofisnes, examinations are systematically made to determine the 
food taken at all sizes and all stages. Investigation of the food* of 
all small fishes in the experimental ponds are being conducted in 
connection with parallel studies of the available foods in the ponds. 
Systematic studies are being made of the aquatic insect life. Experi- 
ments are also being directed at the problem of promoting an abimd- 
ant growth of food organisms by methods of fertilizing the water or 
otherwise. 

The investigation of the habits and movements of fishes in the 
Mississippi River with especial reference to tljie obstruction of the 
river by the dam at Keokuk has been continued throughout the fiscal 
year. Only tentative conclusions have as yet been reached, but the 
progress of^the investigation has been such that it may be hoped to 
present a full report within another year. 

Within the year there has been completed a report embodying the 
results of an earlier investigation of the Rangeley Lakes of Maine. 
These have for many years oeen among the more widely known for 
their game fishes, and the investigation was imdertaken to gain 
information that might serve not only as a guide to fish-cultural 
development of these particular waters but as a basis for the adop- 
tion of a proper poUcy with regard to other lakes. The report 
comprises an unustial body of information regarding the habits and 
relations .of many important food and game fehes. 
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There is in progress and now drawing to a conclusion an investi- 
gation of the habits of the common smelt, a fish which ia of no little 
economic importance, partly as an object of fishery itself and more 
simificantly as a source of food for the larger food and game fishes. 

It is generally known that many species of fish are destructive to 
the larvse of mosquitoes, but, where public health is involved, it 
becomes of high importance to know definitely' what fish are most 
effective in mosquito extermination and under what conditions is 
their efficiency greatest. In many cases, where the usual treatments 
of waters are unpracticable because of expense or other sacrifice 
involved, it is convenient to rely upon the agency of small fish, 
provided there can be assurance that the result sought will be fully 
accomplished. It is possible that in particular Cases partial failure 
to eliminate all mosquito larvae can be turned into complete success 
through the introduction of other kinds of fishes that will be adapted 
to the particular condition of the pond or through measures taken 
to so change those conditions that the fish will have a better chance 
to obtain their prey. It is necessary then to study the comparative 
efficiency of the different species of fish and to ascertain now the 
efficiency of the more suitable species is affected by the various 
conditions of depth, vegetation, and debris. 

At the beginning of the fiscal year the Bureau issued an economic 
circular giving an account of the various species of fish that play 
an important part in mosquito extermination and at the same time 
it entered into cooperation with the Bureau of Entomology for a 
careful investigation directed to the ends just stated. The inquiry 
will be continued through the next fiscal year. 

In addition to its "functions in mussel culture, and without hin- 
drance to them, the Fairport station is being utilized effectively in 
fish-cultural experimental work. Some of these experiments are 
being conducted with the game fishes that are favorite objects of 
cultural efforts. The purpose of these experiments is primarily to 
ascertain the conditions under which the fish may be reared to a 
market size in greatest numbers. 

During the spring of 1915 unusual success was attained in the 
hatching of the eggs of the buffalofish after artificial fertilization. 
A ninnber of the fry were placed in a n^w station pond to be kept 
under observation. Notwithstanding the raw state of the pond and 
other unfavorable conditions, more than 25 per cent of the fish^ 
or about 45,000, were fotfnd to have survived when the pond was 
drawn in the fall, and some had attained a length of over 6 inches. A 
good many of the fingerlings were liberated and others were retained 
for further growth. A proportion of loss was experienced during the 
winter season, but the experiments are stUl in progress. Not afl has 
been obtained that would be desired, but, as the first attempt at rear- 
ing buffalofish in capitivity, the success is such as to recommend the 
continued experimentation with a form that is well known as a com- 
mercial food fish of lai^e size and of diminishing abundance. 

Quite interesting results have been attained too with the channel 
catfish (Ictalurus purwtatus), a form that has hitherto baffled all 
attempts at propagation. Just at the close of the fiscal year the 
first successful attempt at propagation was in progress, but the fur- 
ther history of the experiment is a matter for a later report. 
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The Bureau is continually called upon for advice in the solution 
of problems confronting those who are either engaging in fish culture 
as a^ private venture or who are interested in developing the possi- 
bilities of certain public waters. A station such as that at Fairport, 
where the hatching and rearing of fishes to a size suitable for the 
table can go hand in hand with svstematic scientific observation and 
experiment, renders a long needed and invaluable service^ in pro- 
viding an experience suppfemental to that gained in practical fish- 
cultural work. 

During the year the Bureau conducted a survey of the BonneviUe 
System of Utah with reference primarily to its fishery resources 
and incidentally to the problems of fish protection in irrigation 
ditches. This system comprises Utah Lake and Prove, Beaver, 
Bear,^ Logan, and other rivers. Interesting and unexpected dis- 
coveries were made of several new species of whitefish tnat appear 
to be indigenous to the system, and all of which are good food fish. 
Utah Lake is famous for its suckers and carp, tons of which are some- 
times shipped to eastern markets, some going even to New York. 
Generally speaking, however, the fish of me Bonneville System are 
not plentiful enough to be oi great commercial value except locally. 
With the development of power plants and the growth of agriculture, 
they are certain to become less numerous, unless due care is taken 
to conserve the fish supply as far as may be done consistently with 
the pursuit of other objects of greater economic importance. 

SERVICE OF THE BIOLOGICAL LABORATORIES. 

The seaside laboratories, which opened for the summer season just 
before the close of the last fiscal year, were in active operation until 
about the middle of September, 1915. Various investigations were 
pursued chiefly through the employment of the temporary services of 
specialists in several Tines. 

The Woods Hole, Mass., laboratory is intended to serve as a 
nucleus for investigations of more direct reference to the New Eng- 
land and Middle Atlantic fisheries as well as for more technical 
investigations of general application. In some respects this estab- 
lishment is better adapted for technical studies than any other lab- 
oratory of the Bureau, and it is hoped to improve the facilities for 
biophysical and biochemical studies that form essential phases of 
certain fishery investigations. The lack of a permanent scientific 
staff for this station causes its scientific operations to be confined 
largely to the summer season, when temporary professional services 
are most readily available. The principal topics of investigation 
during the past season may be cited. There nave been studies of 
oysters, elsewhere referred to, which related chiefly to nutrition, 
greening, and propagation. The studies. of nutrition had especial 
reference to the discovery of methods of fattening that might not 
be open to the objections properly raised against some of the com- 
mon practices. The investigation of greening, directed at a condi- 
tion which has served as a serious blight on oyster culture in certain 
locahties, and of ''green gill," an entirely distinct phenomenon, was 
also associated with this laboratory . Studies of the larval develop- 
ment of fishes have been followed with results narrated elsewhere. 
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Other subjects of investigation were the parasites of fishes and the 
eflFect of such parasites upon the vitality of the individuals;^ the 
effect upon fishes of certain mineral salts wnich may be present either 
as a normal constituent of some spring waters or as a consequence of 
pollution; the metabolism of fishes and oxygen utilization, subjects 
which have a bearing upon the |)ropagation and rearing of fishes; 
the bacteriology of fishes; the biology and the utilization of sea 
mussels; and the possibilities of utiuzation of other waste fishes. 
As usual the facilities of the laboratory were extended to a few inde- 
pendent-investigators whose studies were pursued without expense 
to the Bureau. 

The .Beaufort, N. C, laboratory is a center for investigations that 
look to the better development of the fisheries of the South Atlantic 
coast. Allusion has been made to the study of the mullet and to 
the survey of fishing grounds which has revealed opportunities for 
offshore winter operation and contributed to the development of 
a fishery that is as yet unduly limited. The successful experiments 
in terrapin culture are also more f uUy described elsewhere. Special 
attention is being* devoted to the breeding habits of fishes, the larval 
development of fishes, and, as opportunity offers, to the possibilities 
of propagation of certain sea fishes which support important fisheries 
in the South Atlantic States. Interesting observations were made 
and a report was prepared dealing with the habits of certain species 
of small fish that are denizens of brackish and fresh waters and 
that are serviceable in the extennination of mosquito larvse and 
hence in the maintenance of public health. 

Efficient study of the food of fishes and of the movements of 
fishes, as directed by the search for food, or the avoidance of enemies, 
demands an exact knowledge of the forms of animal and plant life 
which may be encountered in the local waters or which may oe found 
in the stomachs of the fishes. Careful systematic studies of certaia 
groups of animal and plant life have therefore been in progress for 
some time. During the past fiscal year there was completed for 
publication a valuable report on the sharks and rays of the Beaufort 
region; and another comprehensive report dealing with the decapod 
Crustacea, a group that mcludes the crabs and other forms of most 
direct economic usefulness, has also been completed and submitted 
for pubhcation. Systematic studies of certain groups of fish para- 
sites have been completed. A report of the algse of the region is 
nearing completion, while the diatoms and protozoa, among the 
lowest forms of minute plant and animal Hfe, as well as the higher 
fishes, are now subjects of investigation. 

In the assurance that the development of commercial fisheries will 
soon demand more strongly the conservation of important shellfish, 
serious attention is being given to the life history oi the quahaug or 
hard clam and the principal crustacean forms. 

The Beaufort laboratory has also been found a favorable place 
for the prosecution of certain special problems that have not a 
particular^ regional significance. At this place there are pursued 
investigations of the toxicity of certain chemicals to marine borers 
and of the protection of wood against these disastrous pests, in which 
studies the Bureau has enjoyed the cooperation of the lorest products 
laboratory of the Forest oervice and the sympathetic interest of 
railway companies and other commercial bodies. 
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The enlargement of the island upon which the laboratory is located, 
in consequence of the deposition of material dredged by the War 
Department from nearby channels; the recent additions to the 
building authorized by Congress; and the grading and sodding of 
larffe portions of the island nave added greatly to the appearance 
and to the stability of the property. The station would be of much 
greater practical service to the fishing industries of the coast were it 
enabled, through the provision of an adequate permanent staff, to 
carry on more extensive permanent experimental work. Investi- 
gations temporarily pursued serve a useful purpose in laying the basis 
lor practical vtork, but it is usually only through continuous experi- 
mentation that the inevitable difficulties of new practical work are 
discovered and successfully overcome, as must nnally be done to 
pave the way to substantial benefits. The terrapin experiments 
offer a ^concrete example of a businesslike mode of procedure in 
fishery experiment work, while other opportunities are awaiting 
with perhaps greater possibilities. 

The Key West, Fla., laboratory becomes nearer to realization with 
the developments of the past fiscal year, during which the Govern- 
ment has assumed title to the site and Congress has provided the 
necessary additional appropriation for its construction. The pre- 
liminary sketch plans were completed and at the close of the year 
the final plans were in course of preparation. Bids are expected to 
be sought by advertisement at no distant date. The laboratory site 
is properly chosen jiear a base of supplies accessible by water and rail 
and trie seat of important commercial fisheries. Situated as it is, 
entirely remote from the influence of fresh-water rivers and on the 
thoroughfare from gulf to ocean, the conditions should be eminently 
suitable for work with marine forms. It is hoped to employ the most 
substantial method of construction, not only because the peculiar 
conditions of the geographic location demand it but because it is 
regarded as sound Dusmess policy to provide against the continued 
necessity for repairs and imnecessary operating costs. 

When this laboratory is in operation and provided with a staff of 
trained investigators, the service rendered by the Bureau to the 
fisheries of the Gulf and extreme South Atlantic coasts wiU be of 
more palpable benefit. Some of the evident opportunities are to be 
found in the study of the artificial propagation of the green turtle, 
the investigation of such useful forms as the spiny lobster and the 
stone crab, the fostering of the struggling industry of sponge culture, 
and the study of the important food fishes of the Gulf of Mexico and 
Straits of Florida. 

The Fairport, Iowa, station, having a permanent scientific staff, 
is in active operation during the entire year. During the summer 
season its staff is temporaruy augmented in order that particular 
problems arising from the regular investigations at this station or 
related to the other activities of the Bureau may be attacked by 
specialists in particular lines of study. As at the marine laboratories, 
the facilities of the station are extended to approved independent 
investigators, who, as table occupants, pursue their researches without 
cost to the Government. 

The propagation of mussels, the fish-cultural experiment work, 
the investigations of the food of fishes, and certain studies of condi- 
tions in the Mississippi River, as elsewhere referred to, are among tiie 
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subjects under consideration at Fairport during the year. One of the 
investigations piu^ued at this laboratory was of particular interest 
in establishing the fact tiiat mussels may absorb nutritive sub- 
stances in solution in the water not only through the alimentary tract 
but directly through the surface cells. Other studies in proffress 
relate to the propagation of species of mussels not yet susceptible to 
practical cultural methods, the relations of fishes and mussels in 
nature, the possibihties of rearing mussels without parasitism, the 
food 01 mussels, the copepod parasites of fishes, and tne constitution 
of the blood of fishes. 

The equipment of the station in ponds and other facilities for the 
efficient prosecution of its work has oeen materially increased during 
the year. A bulletin descriptive of the equipment and functions 
of the Fairport station has just been published. 

MISCELLANEOUS INVESTIGAflONS. 

The Bureau has taken advantage of an opportimity to utilize the 
services of a specialist traveling abroad to secure information regard- 
ing recent signifii3ant developments in foreign pearl fisheries and 
expects to have a report available within the next year. 

The imperative necessity for seeldng new sources of potash for use 
in agricultural and commercial enterprises has led to the sudden 
development of an industry of kelp harvesting, especially in the 
region of San Diego, Cal. Simultaneously there arose questions as to 
the possible effect of the cutting of kelp upon the fisheries. Just 
before the close of the fiscal year it haa been arranged to begin a 
study of the kelp fields and the method of harvesting with the view of 
securing definite ioformation as to the relations of fish and shellfish 
to the Kelp groves as they might be affected by the operations of 
harvesting. 

For two or three years the Bureau has been searching for suitable 
supphes of hydroids, or the "sea moss" of commerce, which had 
previously been impiorted from Europe in considerable quantities. 
The dyed product is used for decorative and miUinery purposes, and 
the importations for the only year for which statistics are' available 
(1909) amounted to more than 300,000 poimds, valued at $47,558. 
In connection with the survey of the Chesapeake Bay, considerable 
quantities were located at depths of 18 to 30 fathoms, and experiments 
were made to devise ejficient methods of collecting. An experienced 
manuf actiu'er accompanied the investigator on one of the cruises and 
pronounced the material of excellent quahty. Further observations 
must be made to determine the seasons when the moss may be found 
in greatest abimdance and highest quahty. 

One of the most serious handicaps upon the halibut fishery of the 
northwest coast is the occurrence of "mushy'' halibut, which is 
especially characteristic of certain grounds and which begins to be 
noted ia early siunmer, mcreasing in prevalence \mtil the unmarketable 
fish form so large a proportion of the catch as to compel the abandon- 
ment of the fishery or the removal to other and less accessible grounds 
for the remainder of the season. Through the study of material 
suppUed to a specialist in the employ of the Bureau, it has been 
ascertained that the "mushy" condition is paused by a niinute 
protozoan parasite which multiplies abundantly and brings about 
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a d^eneration of the muscle tissuie. As soon as it is possible to do 
80, tne Bureau will undertake a more extensive investigation in the 
iield in order to learn the distribution of the parasite, the conditions 
that bring about its occasional increase in abundance, and any pos-^ 
sible method of remedy or control. 

The cooperative work with the State Geological and Natural 
History Survey of Wisconsin in an inquiry into the biological and 
physical conditions of life in inclosed waters has been continued, 
rrogress has been made upon the reports of investka,tions of Lake 
Champlain and those of the lakes of Washington and Idaho. 

In response to a widespread interest in the subject of frog culture, 
evidenced by the daily receij)t of inquiries for information ana 
advice in the matter, there is in preparation a report dealing with 
the natural history ot frogs. Field studies are also being conducted. 

An interesting test wa^ made in connection with an experiment in 
rearing fresh-water musseb at the Fairport station. While the 
commerciJ mussels are native to rivers and not to stiU waters, some 
fishes which" had been infected with the glochidia of mussels in the 
way ordinarily followed in practical operations were subsequently 
retained in floating crates and others were placed in station ponds. 
After two seasons of growth it was found possible to cut and finish 
buttons from the shells of these artificially propagated mussels. 
The rate of growth was much more rapid than had been ea^ected. 
It is not assumed that mussels can be reared commercially m such 
waters, but the experiment is of interest and value as throwing 
light upon the nature of the results to be expected from the practicd 
operation in public waters. 

While the Federal Government exercises no jurisdiction over the 
pollutions of waters as affecting fisheries, the Bureau can render a 
very practical service in the investigation of reported cases of pol- 
lution where the importance of the stream and the alleged extent 
of the damage done is such as to warrant its taking cognizance of 
the matter. In some instances the reports are found to be without 
due foundation, while the agencies complained of are exercising all 
proper care. A report of the actual facts based upon a careful 
and xmprejudiced examination of conditions serves to allay suspi- 
cions and prevent the further existence of dissatisfaction. In other 
cases the conditions are observed to be as alleged, but abatement is 
effected through a clear and convincing presentation of the facts to 
the offending parties, coupled with suggestions as to practical reme- 
dies and an Appeal tor cooperation. Again, there may be encoun- 
tered those who are carelessly permitting industrial wastes to render 
a stream uninhabitable for the more desirable fishes and who are 
not amenable to reasonable suggestions. In such cases the findings 
of the Bxu'eau can still serve a useful purpose in directing pubuc 
attention to a wanton abuse and in reinforcing those who may be 
interested to seek relief by process of law. The Bureau has within 
the year conducted a number of investigations of this kind and the 
reports have been placed as promptly as possible in the hands of 
the parties interested. 
65199°--16 4 
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COmfBRCIAL FISHERIES. 

Investigations completed by the •Bureau during the year, in 
addition to the work of local agents in collecting data tor important 
mussel fisheries on the Atlantic and Pacific coasts, included canvasses 
of the fresh-water mussel fishery of the Mississippi River and its 
western tributaries from Kansas northward; the fisheries of Lakes 
Pepin and Cooper in the Mississippi River, the former between 
Minnesota ancf Wisconsin, and the latter at Keokuk, Iowa : the 
crab industry of Maryland and Vii^inia; the shad and alewife 
industry of Cnesapeake Bay and tributaries; the coastal fisheries of 
New York and New Jersey, exclusive of shellfish, for 1915; and the 
shad fishery of the Hudson River for 1915 and 1916. The inquiries 
relating to the fresh-water mussel fishery in the region referred to, 
and those relating to the shad and alewife industry, were begun the 
latter part of the preceding fiscal year. 

FBESH-WATEE MUSSEL FISHERY. 

The general canvass of the fresh-water mussel fishery, which has 
been in progress for several years, was comjjleted during the past 
year. The streams covered were the Mississippi River and its 
western tributaries from Kansas northward, except the Neosho 
River in Kansas, which was included in the work of a previous year; 
and the data collected were* for the calendar year 1914. A special 
bulletin giving the results of the canvass was issued and distributed. 
The number of persons engaged in the mussel fisheir in these streams 
in 1914 was 1,873, and the investment in boats, fishing apparatus, 
and shore and accessory property amounted to $132,267. The 

})roducts included 8,539 tons of shells, valued at S148,960, and pearls 
ound in the mussels to the value of $62,902, a total of $211 ,862. All 
the shells were used in the manufacture of pearl buttons. The 

Erincipal fishing apparatus used in taking mussels is the crowfoot 
ar, tne catch with this appliance in this region amounting to 6,524 
tons of shells, valued at $120,859. The remaiader of the catch was 
taken with forks, rakes, diggers, tongs, scoops, or basket rakes, and 
by hand while wading. 

Mississippi River. — ^The most Important of these streams is the 
Mississippi River, the products of which amounted to 6,626 tons of 
shells, valued at $125,948, and $50,562 worth of pearls, a total of 
$176,510 in value. This shows a decline of about 68 per cent in 
q^uantity and 61 per cent in value of the output of shells and pearls 
smce 1903, the last previous year for which data are available. In 
view of the fact that the mussel fishery has been prosecuted in the 
Mississippi River for nearly 25 years, the decUne in the output is 
not so surprising. Nearly 94 per cent of the river's catch in 1914 
waa taken with crowfoot bars, and of the remaiader 2 per cent were 
taken with forks, 2 per cent with rakes, and 2 per cent with diggers 
and tongs. Fishing with crowfoot bars is more vigorously prose- 
cuted in Lake Pepin than in any other portion of the river. In many 
cases two rowboats or scows are connected by a bar or pole 10 to 15 
feet long, a gasoline boat pushing against the middle of the bar 
being used as the propelling power. The two small boats are pro- 
vided with 4 crowioot bars, 3 of which are being fished while the 
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fourth IS having the mussels removed from it. Usually two men, 
but occasionally only one man, handle such an outfit. 

Mussel fishing on this river in 1914 was followed from Pine Bend^ 
about 20 miles below St. Paul, Minn., to the mouth of the Missoun 
River, near Alton, lU., the fishing ending abruptly at that point. A 
few shells have been taken as far up the river 8,s Bemidji, Minn., 
but no sale of them has ever been made. Probably the most pro- 
ductive portion of the river in 1914 was in the vicinity of Frontenac, 
Minn., where, within a few miles, the 45 men engaged caught 645 
tons of shells, valued at $10,570, and $2,100 worth of pearls and 
slugs. The beds near Maiden Rock, Wis., were also quite profitably, 
the output of 36 men amounting to 390 tons, valued at $6,630, and 
$2,100 worth of pearls. Lake Pepin as a whole produced 1,932 tons 
of shells, valued at $31,486, and $11,820 worth of pearls. It is said 
that there were at least 1,000 men fishing for mussels in Lake Pepin 
in 1911, the catch amounting to about 4,000 tons, compared With 
an output of less than 2,000 tons in 1914 taken by 281 fishermen. 

In 1900, when the first mussel fishing was done at Red Wing, Minn., 
there were said to have been 75 boats at work on the beds there, 
compared with 8 boats in 1914. The first mussel fishing at New 
Albin, Iowa, was in 1899, when there were at least 20 men working 
on the beds, which yielded an average day's catch per man of 
several thousand pounds, compared with 150 to 200 pounds now. 
In the early days of the fishery very few shells other thto nigger- 
heads were saved. As recently as 1910 as many as 70 or 80 men 
worked on the mussel beds opposite New Boston, III., while in 1914 
only 15 men were engaged and small catches were made. There 
were 15 or 18 mussel fishermen out of Quincy, III., in 1900, while in 
1915 there were none, this being due both to overfishing and to the 
building of dams and dikes by the Government to preserve the chan- 
nel of the river. Similar changes have taken place at Canton, Mo., 
where a button factory is located, but the shell supply is obtained 
from various parts of the Mississippi Valley. The mussel beds in 
the vicinity of Prairie du Chien a lew years ago were the most pro- 
lific by far of any in the entire river, but in 1914 the catch of 100 
men in that vicmity amounted to only 3^5 tons, valued at $6,872, 
and $5,500 worth oi pearls and slugs. 

A great decline has taken place also in the beds near Muscatine, 
Iowa, where the industry was first estabUshed in 1891 . The near ex- 
haustion of the beds in this vicinity has caused many of the local fisher- 
men to seek un worked mussel streams in various parts of the country. 
The catch of the Mississippi River as a whole was divided among 
the different species approximately as follows: Niggerheads, 25 per 
cent; three-ridges (including blue-points), 23 percent; wartybacks, 
13 per ceiit; muckets, 13 per cent; pig-toes, 6 percent; washboards, 
6 per cent; pocketbooks, 3 percent; yellow sand-shells, 2 per cent; 
Missouri niggerheads, 2per cent; pistol-grips, 2 per cent; and mon- 
key-faces, 1 per cent. Tne remaining 4 per cent consist of black sand- 
shells, ladyfingers, bullheads, and a few other unimportant species. 

Cedar niver. — ^The catch of this river was apportioned among the 
different forms of apparatus as follows: 54 per cent with forks, 22 
per cent with hands while wading, 18 per cent yrith crowfoot bars, 
^d the remainder with rakes. Mucked predominated in the catch. 
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with a percentage of 57. The remainder was divided as follows: 
Three-ridges and blue-points, 18 per cent; pocketbooks, 10 per cent; 
warty-backs, 3 per cent; pigtoes, 1 per cent; and a few each of pistol- 
grips, black sandshells, Dutterflies, maple-leaves, and oth^r imim- 
portant species. 

A few pearls and slugs were taken from this river as far up as 
Osage, Iowa, in 1914, but Charles City, Iowa, and vicinity was the 
upper limit of shell fishing. The most productive beds were in the 
vicmity of Cedar Rapids. This was also the lowest point on the 
river where shells were taken. The catch of 15 men in that locality 
amounted to 130 tons, valued at $2,020, and $975 worth of pearls 
and slugs. 

The first mussel shells were taken for market from this river in 1905 
near Vinton, where a button factory was established about that time 
and operated for several years. 

Des Moines River. — ^More than 75 per cent of the river's output is 
taken between Ottumwa, Iowa, and about 15 miles below that city. 
Forty-five tons of shells were taken from the east fork of the river 
as far north as between Bert and Bancroft, this behigthe first year in 
which work was done on that branch of the river. The lowest pomt 
at which shells were taken was near Keosaaqua, Iowa, an output of 17 
tons being shown for that vicinity. The prevailing species were 
three-ridges (including blue-points), warty-backs, muckets, and pig- 
toes, wiui percentages of 45, 18, 15, and 13, respectively. The 
remainder was made up of pistol-grips, maple-leaves, monkey-faces, 
lady-fingers, pocketbooks, etc. About 63 per cent of the catch was 
made with forks, 29 per cent with hands while wading, and the 
remainder with rakes. The first record of any shells being taken 
from this river was near Keosauqua in 1910. 

James River. — ^This river, said to be the longest imnavigable river 
in txhe United States, supported mussel fisheries from Riverside, 
S. Dak., to within a few miles of its mouth — ^Yankton, S. Dak. The 
most proUfic beds were between MUltown and Olivet, S. Dak., 
and those located a few miles above and below Yankton. The total 
output of the river in 1914 amounted to 260 tons, valued at $3,498, 
and $700 worth of pearls and slug^s. Twenty-seven persons were 
engaged in the fishery and had an investment of $1,460, including 
apparatus, boats, and shore property. About 90 per cent of the 
catch was taken with scoops, or basket rakes, and the remainder with 
forks and by hand. The output was composed of 85 per cent three- 
ridges (including blue-points), 10 per cent fat muckets, and the 
remainder maple-leaves, pocketbooks, and heel-sphtters. The first 
record of any mussel fishing being done in the James River was in 1912. 
Pearls, however, were taken several years previously. 

Osage and Marais des Oygnes Rivers. — ^The Osage and Marais des 
Cygnes Rivers are treated as one, the latter being the name given to 
that portion of the river flowing through Kansas. Fortj men, with 
an investment of $1^61, were engaged in shelling on thus river from 
near Trading Post, Kans., as far down as Warsaw, Mo. The total 
output in 1914 amounted to 204 tons of shells, with a value of $2,111, 
and $380 worth of pearls. About 37 per cent of the catch was made 
with forks, 26 per cent with hands while wading, 22 per cent with 
crowfoot bars, and the remainder with diggers and tongs. The out- 
put was apportioned among the different species as follows: Three- 
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ridges (including blue-points), 43 per cent; washboards, 17 per cent; 

Eig-toes, 15 per cent; muckets, 12 per cent; and a few each of warty- 
acks, monkey-faces, lady-fingers, pistol-grips, maple-leaves, and but- 
terflies. The most prolific beds were those between Warsaw and 55 
miles above that town, 22 men working on these beds obtaining 110 
tons, with a value of $1,540, and $100 worth of pearls. 

Wapsipinicon River. — ^Mussel fishing on this river in 1914 extended 
from Lidependence as far down as Anamosa, Iowa. The total output 
was 132 tons, valued at $1,797, together with $765 worth of pearls and 
slugs. The 37 persons engaged had an investment, in apparatus, 
boats, and shore property, of $811. More than 50 per cent of the 
catch was made with forks, the remainder being taken by hand 
whfle wading, and with crowfoot bars, and rakes. The catch was 
divided among the different species as follows: 71 per cent muckets, 
15 per cent blue-points and three-ridges, 10 per cent pocketbooks, 
and the remainder warty-backs, squaw-foots, pig-toes, and heel- 
splitters. The first mussel fishing on this river of which there is 
aay record was in 1908. ■ 

Iowa River. — ^The total output of this river in 1914 was 93 tons of 
shells, valued at $1,038, and $2,975 worth of pearls and slugs. The 
86 persons engaged had an investment of $345 in apparatus, $500 in 
boats, and $300 in shore property. More than one-haK of the shells 
were taken with hands wnile wading, about 25 per cent with forks, 
and the remainder with crowfoot bars and rakes. The shells were 
apportioned among the various species as follows: 42 per cent muck- 
ets, 30 per cent pocketbooks, 20 per cent three-ridges (mcluding blue- 
points), and the remainder divided among warty;-backs, squaw-foots, 
pistol-fflrips, black sand-shells, maple-leaves, pig-toes, lady-fingers, 
neel-splitters, and butterflies. Pearls were found as far up the river as 
Popejoy, but the upper limit of mussel fishing was near Eldora, from 
which place it was followed at intervals as far down the river as North 
Liberty. The fij^t mussels for commercial use were taken from this 
river in 1908. 

Minnesota River. — ^Mussels were taken at intervals along this river 
in 1914 from Montevideo, Minn., to within a short distance of its 
mouth, the total output amounting to 118 tons of shells, valued at 
$1,254, and $455 worth of pearls. The 13 men engaged had $120 
invested in apparatus, $280 in boats, and $145 in shore property. 
The most important catch was made in the vicinity of New Ulm, 
Minn. The entire output of the river was taken with crowfoot bars, 
and was composed of 56 per cent three-ridges (including blue-points), 
27 per cent muckets, 6 per cent washboards, 5 per cent warty-backs, 
and a few each of niggerheads, pig-toes, and pistol-grips. The first 
commercial fishing in me Minnesota River was done near its mouth 
in 1905 by a few fishermen from the Mississippi River, who remained 
only a short time. Work was followed up more steadily from 1909. 

Meramec River. — ^Mussel shells were taken from the Meramec River 
in 1914 at various localities between St. Clair and Valley Park, Mo., 
the total output amoimtingto 90 tons, valued at $830, and $465 
worth of pearls and slugs. The 30 fishermen engaged haa an invest- 
ment of $280 in apparatus, boats, and shore property. Nearly nine- 
tenths of the mussels were taken by hand and the remainder with 
crowfoot bai^, Muckets composed about 43 per cent, three-ridges 
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26 per cent, washboards 8 per cent, and warty-backs and pistol-grips, 
or Duckhoms, 7 per cent each of the catch, the balance oeing made 
up of pig-toes, ni^erheads, maple-leaves, and monkey-faces. The 
first commercial fishing on this nver was in 1910. 

Blue River. — Some mussel fishing was done on this river near Beat- 
rice, Nebr., in 1914, a total catch of 55 tons of shells, valued at $770, 
being reported. 

South SJcunJc Itiver. — ^The 5 fishermen on this river caught 43 tons 
of mussel shells, valued at $602, and $310 worth of pearls and slugs 
from the South Skunk River near Oskaloosa, Iowa, in 1914. Some 
shells were taken from the Skunk River proper in 1913, but none in 
1914. 

Sliell Rock River, — ^Mussels were taken from this river between 
Marble Rock and Shell Rock, Iowa, the total output, however, being 
only 32 tons, valued at $354, and $210 worth of pearls and slugs. 
Only 6 men were engaged on the entire stream in 1914. One-half of 
the catch was made with forks, and the remainder with hands, crow- 
foot bars, and rakes. The diflFerent species were found in the loUow- 
ing proportions: Pocketbooks, 47 per cent; muckets, 43 per cent; 
blue-pom ts, or three-ridges, 8 per cent; and a few squaw-foots. No 
shelling was done on the river previous to 1908. 

Cottonwood and Bourieuse Rivers. — ^The two rergaining streams in 
the region canvassed were the Cottonwood and Bourbeuse Elvers. 
Shells were taken on the former river at Cottonwood Falls, Kans., 
and on the latter near St. Clair, Mo., the combined catch of the two 
rivers amoimting to, 65 tons, valued at $430, and $60 worth of pearls 
and slugs. 

Statistics of the mussel fishery. — Complete statistics for all of the 
mussel-bearing streams of the Mississippi Valley show a total of 
10,331 persons engaged in the fishery, an investment of $540,608, 
and a catch of 51,571 tons of shells, valued at $825,776, together with 
$376,284 worth of pearls and slugs; the total value of the products 
amounting to $1,202,060. Statistics of the mussel fishery of the 
Mississippi River and its western tributaries from Kansas northward 
for 1914, and of the entire Mississippi Valley in three sections for 
1912, 1913, and 1914, respectively, are given m the following tables: 
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Fbesh-wateb MnssBii Fishery of the Mississippi River and Its Western 
Tributaries from Kansas Northward in 1914.a 



Items. 


Bhie River, 
Nebr., and 
Cottonwood 
River, Kans. 


Cedar 
River, 
Iowa. 


Des Moines 
River, 
Iowa. 


Iowa 
River, 
Iowa. 


James 
River, 
S. Dak. 


Meramec 
arid Bour- 

beuse 
Rivers, Mo. 


Persons engaged: 
Fishermen 


No. 
7 


Value. 


No. 
80 
10 


Value. 


No. 
31 


Value. 


No. 
86 


Value. 


No. 
27 


Value. 


No. 
32 


Value. 


























• 




Total 


7 




90 




31 




86 




27 




32 








Fishermen, classified by meth- 
ods used: 
Crowfoot bars 






25 

77 
6 








20 

85 
40 








4 




Forks 








31 
3 






2 






Rakes 












Diggers or dredgers 
















Tongs 


























Scoops, or ba^cet rakes 


















25 
2 










7 




60 




30 




86 






32 




, 




Total, exclusive of dupli- 
cation 


7 




80 




31 




86 




27 




32 








Boats: * 
Rowboats 


7 


$55 


74 
3 


S660 
265 


31 


$295 


82 


$500 


13 
9 


$245 
995 


28 


$130 


Gasoline boats 




House-boats 












































Total 


7 


55 


77 


925 


31 


295 


82 


500 


22 


1,240 


28 


130 






Apparatus: 
Crowfoot bars pairs.. 






25 

77 
6 


365 

103 

6 






20 
85 
40 


200 
115 
30 






2 


20 


Forks tr.... 






31 
3 


44 
2 


2 


3 




Rakes 










Diggers or dredgers 














Tones 


























Scoops, or basket rakes 


















15 


67 




























Total 








474 


.... 


46 


.... 


345 




70 


.... 


20 
















10 


.... 


665 


.... 


375 


.... 


300 


.... 


220 


.... 


150 








Total investment 




65 


.... 


1,964 


.... 


716 


.... 


1,146 





1,530 





300 








Products: 
Shelis- 
With crowfoot bars. .tons. . 






'87 
261 
20 


994 

3,316 

'286 






10 
23 
10 


110 
256 
110 






10 


90 


With forks do... 






211 
25 


325 


20 


240 




With rakes do... 










With diggers or dredgers, 
tons 














With tongs tons.. 


























With scoops, or basket 
r^kes tons. . 


















232 

8 


3,162 
96 






With hands do... 


110 


1,120 


117 


1,331 


100 


1,300 


60 


662 


90 


820 


Total 


IIQ 


1,120 


485 


5,926 


336 


4,402 


93 


1,038 


260 


3,498 


100 


010 






Pearls 




100 


.... 


3,665 


.... 


2,305 


.... 


2,975 


.... 


700 


.... 


475 








Total value of products. . . 




1,220 


.... 


9,591 


.... 


6,707 


.... 


4,013 


.... 


4,198 


.... 


1,385 







a Not includiog the Neosho River, shown in another table. 
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Fresh-water Mussel Fisrbet or the Mississi^n Rivbe akd Its Westbkm 
Tributaries from Kansas Northward iK 1914 o— Continued. 



Itoms. 


Minnesotft 
River, 
Minn. 


Mississippi 
River. 


Osage and 
Maraisdes 

Cygnes 
Rivers, Mo. 
andKans. 


Shell Rock 

and South 

Skunk 

Rivers, 

Iowa. 


Wapsipin- 

Rlver, 
Iowa. 


TotaL 


Persons engaged: 
Fisthermen 


No. 
13 


Value. 


No. 

1,383 

115 


Value. 


No. 

30 

1 


Value. 


No. 
11 
1 


Value. 


No. 

35. 

2 


Viaue. 


No, 
1,744 
'l29 


VUw. 


Snonsnien 






*'*" 






Total 


13 




1,498 




40 




12 




37 




1,873 









Fishermen, classifled b^ 
methods used: 
Crowfoot bars 


13 




X,8«| 

33 
9 
14 




8 
25 





3 
10 
5 




15 

35 

2 




1,452 
313 
89 
11 
24 
25 
268 




Forks 




Rakes 








Dlsxers or dredeers 








2 
10 






Tonfis 


















Scoops, or iMokBt rakes. . 


















Waders 










17 




6 




29 


















Total, exclusive of 
duplication 


13 




1,383 




39 




11 




35 




1,744 




Boats: 
Rowboats 


9 
3 


195 
185 


734 
731 
55 


$12,360 
72,755 
6,595 


32 
2 


1205 
650 


10 


$80 


35 
1 


$235 
100 


1,055 
749 
55 


$14,860 


Gasoline boats 


74,950 


House-boats 






6,595 






















Total 


12 


280 


1,520 


91,710 


34 


855 


10 


80 


36 


335 


1,859 


96,405 






Apparatus: 

Crow foot bars pairs. . 

Forks 


10 


120 


23 
32 
14 


16,816 
103 

, 51 
164 
70 


8 
25 


80 
31 


3 
10 
5 


39 
13 
4 


15 

35 

2 


200 

'44 

2 


•1,488 

313 

79 

' 34 
14 
15 


17,840 
456 


Rakes - . . 






95 








2 


10 


174 


Tongs. . . -. r 














■ 70 


Scoops, or basket rakes. . 


















67 


























Total 




120 
145 




17,204 
14,795 


^^ 


121 
285 




56 

85 




246 
230 


^_^ 


18,702 


Shore and aocesdOry prop- 
erty 




17,160 








Total invfl«tnft«nt 




645 




123,709 





1,261 





221 




811 




132,267 




.... 




Products: 
SheUs— 
With crowfoot bars, 
tons 


118 


1,254 


6,216 
'l49 
132 

85 
44 


117,238 
3,308 
3,049 

1,393 
960 


45 
75 


630 
730 


13 
41 
11 


168 
526 
150 


25 
72 
8 


375 
985 
100 


6,524 
'852 
206 

232 

666 


120,859 


With forks t<His. . 


12,138 


With rakes do... 






4,019 


With diggers or dredg- 
ers tons.. 






20 
10 


280 
140 


1,673 


Witht^ngs do... 

With scoops, or basket 
rakes tons. . 


.... 












1,100 










3,162 


With hands do. . . 








^ 


64 


331 


10 


112 


27 


337 


6;009 














Total 


118 


1,254 
455 


6,626 


125,948 
50,662 


204 


2,111 
380 


75 


956 
520 


132 


1,797 
765 


8,539 


148,960 


Pearls 


"1^ 


Total value of prod- 
ucts. ...••.. 




1,709 




176,510 


.... 


2,491 


.... 


1,476 


.... 


2,562 




211,862 






. 



a Not including the Neosho River, shown in another table. 
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FbESH-WATSE MU0S1SL FifiHEBT Ot THlB MISSISSIPPI VALLEY. 



Items. 


Streams tribu- 
tary to Gulf of 
Mexico from Ohio 
River southward 
lnl912.a 


St^tonls tribu- 
tary to Great 
Lakes and Ohio 
and Mississippi 
r.iversnortnof 
the Ohio and east 
of the Mississippi 
River in 1913.6 


HiSBlssippiRlvtr 
and its western 
tributaries from 
Kansas north- 
ward in 1914. e 


Total.* 


Fishermen 


m. 

4,665 
91 
110 


Value, 


Ab. 
8,337 


Value. 


No. 
1,744 


Value, 


No. 
9,746 
91 
494 


Value, 


Transporters 










Bhoresmen ^ x . 




.. 256 




129 
















........ 


Total 


«4,866 




/3,592 




^ 1,873 




10,331 

6,461 

1,793 

1,769 

151 

106 

203 

25 

13 

2,263 












Fishermen, classified by 
methods used: 
Crowfoot bstrs 


2,793 

364 

1,232 




2,216 
1,116 
513 
140 
63 
93 




1,452 

313 

24 

11 


- 




Forks 










Tongs 










Diners 










Dredgers 


43 
21 










Rakes 






89 
25 






Bcoops, or basket rakes. 










Miscellaneous apparatus. . . . 






13 
944 








"Waders .V. 


1,051 






268 
















Total, exclusive of du- 
pifcfttion 


4,665 




3,337 




1,744 




9,746 




*" 




. 


. 




Boats and vessels: 

Bowboats and barges 

Gasoline boats 


4,276 
446 
679 
25 


$26,631 
•69,545 
46,990 
66,265 


2,199 

1,031 

115 


$16,712 
87,320 
14,610 


1,056 
749 
66 


$14,860 
74,950 
6,595 


7,630 

2,226 

749 

25 


$58,203 

221,815 

68,1^95 

66,265 


House-boats 












Total 


5,326 


189,431 


3,345 


118,642 


1,859 


96,405 


10,530 


404,478 


Apparatus: 

Crowfoot bars pairs. . 

Forks :. 


2,795 

364 

1,245 


31,896 

427 

7,321 


2,212 
1,103 
613 
102 
36 
85 


24,395 

1,441 

2,796 

658 

63 

119 


1,488 

313 

14 

34 


17,840 

456 

70 

174 


6,495 
1,780 
1,772 

136 
. 65 

185 
15 


74,131 

2,324 

10,187 

832 


Tongs 


Diggers 


Dredges 


19 
21 


1,500 

- 68 


1,563 


Rakes 


79 
16 


95 
67 


272 


Scoops, or basket rakes. . . . 


67 


Miscellaneous apparattis. . . . 








9 


9 



















Total 




41,202 




29,481 




18,702 




89,385 










10,853 




18,732 




17,160 




46,745 


" Total investment 




241,486 




166,855 




132,267 




540,608 






Products: 
Shells- 

With forks do.... 

With tongs do.... 

With diggers do ... . 


14,531 
1,277 
3,201 


210,521 
15,283 
55,568 


16,258 

3,292 

790 

1,733 

225 

161 


245,477 

55,757 

13,559 

28,200 

4,500 

2,856 


6,524 

852 

54 

105 


120,859 

12, 138 

1,100 

1,673 


36,313 

6,421 

4,045 

1,838 

528 

391 

232 

34 
2,769 


576,857 
83, 178 
70,227 
29,873 


With dredges do.... 

With rakes do.^... 

With scoops, or basket 
rakes tons.. 


303 
24 


5,091 
379 


9,591 
7,264 

3,162 

453 


206 
232 


4,019 
3,162 


With miscellaneous ap- 
paratus tons.. 






34 
1,824 


453 
31,408 


with hands do.... 


379 


7,764 


666 


6,009 


45,181 


Total 


19,715 


294,606 


23,317 


382,210 


8,539 


148,960 


61,571 


825,776 






Fearls... : . .. 




149,121 




164,261. 




62,902 





376,284 










Total value of products. 




443,727 





646,471 




211,862 





1,202,060 









f From Statistical Bulletin 305. This includes Neosho River, Kans. 

From Statistical Bulletin 314. This does not include tributaries of the Ohio River in Ohio, data for 
whl^ were shown in Statistical Bulletin 305. 

c From Statistical Bulletin 343. This does not include the Neosho River, Kans., data for which were 
"lown in Statistical BuUetin 305. 

a Obtained by combining statistics for the three sections of the Mississippi Valley for 1912, 1913, and 1914, 
'cspjjctlvely. 

•Inclades 66 women. 

/uicludes 263 women. 

J Includes 118 women. 
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FISHEBIES OF LAKE PEPIN AND LAKE GOOPEB. 

Lake Pepin. — ^Lake Pep^, an expansion of the Mississippi River 
between Minnesota and Wisconsin, is nearly 25 miles long and 3 
miles wide at its greatest breadth. It supports quite extensive 
fisheries. Pepin, Wis., is the most important town in the extent of 
its fisheries along the lake. Maiden Rock, Wis., also supports impor- 
tant fisheries. 

In 1914 there were 137 fishermen engaged in the industry, their 
total investment amounting to $43,599. Tae investment included 28 

fasoline boats, worth $7,625: 53 rowboats, valued at $1,300; 1 house- 
oat, valued at $100; 295 fyke nets, valued at $24,995; 14 seines, 
valued at $3,340; 664 anchored gill nets, valued at $4,421 ; 8 trap nets, 
with a value of $480; $3 worth of lines, and $1,335 worth of shore and 
accessory propertv. The total output of the lake amoimted to 
758,670 pounds of fish, with a value to the fishermen of $33,719. 
BuflFalofish, German carp, fresh-water drum, and catfish made up 94 
per cent of the value of the entire catch. The most important appa- 
ratus used was the fyke net, known locally as hoop net. The catch 
therewith amounted to 337,446 pounds of fish, valued at $18,973. The 
leading species included in the catch were buffalofish, fresh-water 
drum, German carp, suckers, and quillbaclra, or white carp. Seines 
ranked next in importance with a catch of 291,216 poimds of fish, 
having a value of $8,219. German carp and buflFalofish were the two 
leading species taken, the value of the two being more than three- 
fourths tnat of the entire seine catch. The eaten by anchored gill 
nets amounted to 126,198 pounds, valued at $6,432. As in the case 
of seines, the principal species taken were the buflFalofish and German 
carp. Trap nets and lines were also used, but the combined catch of 
the two amounted to only 3,810 pounds, with a value of $95; 

The fishery conditions on Lake Pepin have improved very much 
within the^ast 15 years by the opening up of the New York market 
during the winter season. Previously tiiere was only a local demand 
for the fish. ^ A considerable portion of the winter fishing is done 
through the ice. Comparatively few fish are handled dunng warm 
weather, as the demand is then very Ught. There is a close season 
along the lake in both Minnesota and Wisconsin from April 15 to 
June 15. 

Lake Cooper. — ^Lake Cooper, which is merely a widening of the 
Mississippi Kiver formed by back water from the dam at Keokuk, 
Iowa, has a length of about 50 miles. 

There was a total of 105 men engaged in the fisheries of this lake 
during 1914. These men had an investment of $16,190, and caught 
661,135 pounds of fish, valued at $23,300. Buflfalofish, German carp, 
and catfish contributed 94 per cent of the value of the total catch. 
The most important form of apparatus used was the fyke net, known 
locally as bait net. The catch by this form of net amoimted to 
488,005 pounds, valued at $16,210. The remainder of the catch was 
taken with hues and trammel nets. The most important species 
taken both in fyke nets and trammel nets were German carp and 
buffalofish. Catfish and German carp constituted the principal 
species taken on lines. 

The form of fyke net in general use on Lake Cooper is much smaller 
than those used on Lake Pepin, having neither leader, wings, nor 
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heart, as have most of those on the latter lake. The Lake Cooper 
fyke nets have from 4 to 7 hoops, 2 J feet in diameter. There was 
one set in the lake opposite Sandusky, Iowa, in 1914, however, which 
had 9 hoops, the largest being 11 and the smallest 7 feet in diameter. 
The total length of ttiis net was 57 feet. 



FisHERiss OF Lake Pepik and Lake Cooper (Mississippi Kiyer) in 1914. 



Items. 



Lake Pepin. 



Lake Cooper. 



Persons engaged: 

Fishermen 

Shoresmen 



Number. 

135 

2 



Total. 



137 



Boats, apparatus, and other property: 

Gasoline boats 

Kowboats 

House-boats 

Fyke nets 

Seines 

Anchored gill nets 

Trammel nets.. 

Trap nets 

Trot and hand lines 

Shore and accessory pro^rty 



28 

53 

1 

285 
14 

664 



Total. 



Products by appaiatus: 
With seines— 

Buif^ofish 

Catfish 

Fresh-water difum 

German carp , 

Mooneye, fresh 

Mooneye, smoked 

QuilibacK, or white carp 

Spoonbill cat, or paddleflsh. . 

Sturgeon, lake 

Suckers 



..poimds. 
-fr.do... 
....do... 
....do. 



.do... 
.do... 
.do... 
.do... 
.do... 
.do... 



Total. 



With fyke nets— 

Bufbloflsh 

Catfish 

&aPJ>le- 



Fresh-water drum 

German carp 

Mooneye, fresh 

Mooneye, smoked 

Quillback, or white carp 

Spoonbill cat, or paddlefish. 

Sturgeon, lake 

Suckers 

Sunfish 



..pounds. 

do... 

....do... 
....do... 
....do... 
....do... 
....do... 
....do... 
....do... 
....do... 
....do... 
....do... 
....do... 



Total.. 



With anchored gill nets— 

Buflalofish 

Catfish 

Fresh-water drum 

German carp 

Quillback, or white carp 

Spoonbill cat, or paddlefish.. 
Sturgeon, lake 



.pounds. 
.:..do... 
....do... 
....do... 
....do... 
....do... 
....do... 



Total., 



With trammel nets- 
Black bass 

Buflalofish 

Catfish 



-_h-water drum. 

German carp 

Sturgeon, lake 

Total 



..pounds. 
..TT.do... 

do... 

do... 

do... 

do... 

.....do... 



43,550 

11,785 

42,150 

137,920 

3,000 

365 

45,775 

2,205 

616 

3,850 



291,216 



173,450 
10,975 



1,534 

85,000 

30,547 

6,300 

1,100 

13,305 

340 

405 

14,490 



337,446 



44,250 
3,760 
1,235 

69,050 

1,525 

6,332 

46 



126,198 



Value. 



Number. 
105 



105 



$7,625 

1,300 

100 

24,995 
3,310 
4,421 



36 

81 

10 

1,378 



480 

3 

1,335 



43,599 



2,354 
738 
400 
3,967 
25 
16 
459 
138 
73 
49 



8,219 



14,068 
743 



16 

1,964 

1,228 

63 

54 

378 

19 

50 



232,685 

18,415 

50 



21,455 
209,715 



1,095 

4,640 

50 



18,973 



3,306 

244 

21 

2,428 

27 

400 

6 



488,005 



6,432 



15 

15,230 

1,055 

20 

8,065 

61,885 

675 

81,945 



Value. 



$3,870 
1,250 
1,075 
5,693 



304 



153 
3,845 



16,190 



8,615 

1,258 

3 



642 
5,456 



164 
3 



16,210 



1 

543 

69 

1 

108 

1,408 

40 

2,170 



Digitized by LjOOQ IC 



60 REPORT OF THE COMMISSIONER OF FISHERIES. 

FisHBRiEs OF Laxb Pefin AND LAKfe GoopfiB (MiBSissim Ritbr) IN 1914 — Ooit 



Items. 



Lftke Pepin. 



tAk»Cocpet. 



Products by apparatus— Continued. 
With trap neta— 

Catfish 

Fresh-water drum , 



. pounds. 

.rr.do... 



Total., 



With trot and hand lines— 

Buflaloflsh 

Catfish*. 



Fresh- water drum.. 

German carp 

Pike 

Sturgeon, lake 

Sunfiish 



.pounds. 
.:..do... 
....do... 
....do... 

do... 

....do... 
..-.do... 
....do... 



Total 

Grand total. 



Product by species: 

Black bass 

Buflalofish 

Caliisn 

Crappie 

Dogfish 

*Eels 

Fresh- watCT drum 

German carp 

Mooneye, fresh 

Mooneye, smoked 

Pike 

Quillback, or white carp 

Spoonbill cat, or paddlefish. 

Sturgeon, lake 

Suckers 

Simfish 



.pounds. 

do... 

....do... 
....do... 

do... 

....do... 
....do... 
....do... 
....do... 
....do... 
....do... 

do... 

....do... 
....do... 
...:do-.. 
....do... 



Total.. 



Number, 

235 

3,400 



3,635 



75 



50 



50 



175 



758,670 



261, 
26, 



1,534 



131. 
237, 



60, 

8, 



758,670 



Value. 

115 

65 



Number, 



80 



2,085 

52,065 

3,800 

2,3.-0 

30,765 



130 



15 



91,185 



33,719 



661,135 



19,728 
1,745 



16 



15 

249,900 

71,535 

70 



2,450 

7,623 

88 

70 

5 

864 

55Z 

129 

439 

5 



3,800 
26,860 
302,365 



1,900 

4,640 

50 



33,719 



661,135 



Vahte, 



8,628 
250 

77 
059 



4,920 



23,300 



1 
0,252 
4,855 



250 

827 

7,823 



121 

164 

3 



23,300 



CRAB INDUSTRY OF MARYLAND AND VIRGINIA. 

The blue crab is one of the most valuable fishery resources of 
Chesapeake Bay. In no other body of water is this species so abun- 
dant and important. The increasing magnitude of the fishery has 
occasioned much concern among those solicitous for its future wel- 
fare, and there has been much discussion of the necessity for restric- 
tive measures in Maryland and Virginia. The Bureau desired to 
give the States full and reliable data on which to base any needed 
action; and accordingly it placed its agents in the field on November 
15, 1915, and on December 21, 1915^ was able to issue a printed bul- 
letin containing detailed statistics of the industrv for the calendar 
year 1915. This bulletin, which was very favorably received because 
of its timely appearance and valuable contents, was distributed to 
State legislators and fishery officials, to crab fishermen, dealers, and 
canners, and to all other interested persons. 

In Maryland the growth of the hard-crab industry has been quite 
marked during the past few years, owing to the increasing number of 
firms engaged in shipping crab meat. The soft-crab fishery has 
scarcely more than held its own. The crab industry of this State in 
1915 gave employment to 7,312 persons, of whom 4,053 were engaged 
in the shore or boat fisheries, 41 on fishing and transporting vessels, 
and 3,218 in the wholesale trade and canning industry. The invest- 
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ment in vessels, boats, fishifig app^^ratus, and shx)re and accessory 
property was $485,627. The wages _paid in the wholesale and can- 
ning trades amounted to $191,840. The catch aggregated 90,281,646 
crabs in number, or 30,093,882 pounds, valuedat $664,661. Tbis 
includes 22,491,675 pounds of hard crabs, valued at $335,375, and 
7,602,207 pounds of soft crabs, valued at $329,276. The hard crabs 
were taken chiefly with trot lines, and smaller quantities with scrapes 
and scoop nets. The greater part of the catch of soft crabs was 
taken with scrapes and scoop nets, and the remainder with trot lines 
and seines. 

Crisfield still remains the center of both soft and hard crab indus- 
tries, about three-fourths of the entire crab catch of the State being 
handled and shipped from that place in a hve condition or as crab 
meat. Many soft crabs are also brought here for shipment in the 
early spring from the western shore of Virginia. In 1915 there were 
47 nrms in Crisfield and immediate vicinity handhng soft crabs only, 
17 firms handling hard crabs only, 2 ficrms handhng both soft and 
hard crabs, and 1 firm which canned soft crabs. Several of the soft- 
crab firms had branch houses at various localities throughout Som- 
erset and Dorchester Counties, Md., and Accomac County, Va., their 
products being brought to Crisfield for shipment. Most of the crabs 
caught on the western shore of Marj^land are afeo brought by gasoline 
boats to Crisfield for shipment. With the exception of a few shipped 
by steamer for consumption in Baltimore, practically all of the soft 
crabs are sent by express from Crisfield. 

Somerset County leads all other counties in the production of 
crabs, the value of its output to the fishermen in 1915 amounting to 
$365,498, as compared with $130,136 for Dorchester, $106,480 for 
Talbot, $18,695 for Queen Anne, $14,210 for Anne Afimdel, $12,385 
for Kent, $4,900 for Calvert, $3,425 for St. Mary, $1,850 for Wi- 
comico, $1,670 for Charles, and $1,000 for Baltimore. The value of 
the hard-crab industry far exceeds that of the soft-crab industry in 
all of the above counties except Somerset, where the conditions are 
reversed. All of the soft crabs except a few used for canning at 
Crisfield are shipped aUve, while most of the hard crabs are utilized 
in the extraction of the meat, which is packed and shipped in tin 
buckets. There were only 3 firms in the State canning crabs in 1915,' 
2 of these handling hard and 1 soft crabs; the combined output ofj 
these firms was 179,976 cans, including a few glass jars, having a 
value of $33,759. 

The crab industry of Virginia employed 2,978 persons and $367,150 1 
in invested capital. The catch amounted to 60,748,158 crabs in 
number, or 20,249,386 pounds, valued at $317,156; of these, 18,765,148 
pounds, valued at ^{242,754, were hard crabs, and the remainder, 
1,484,238 pounds, valued at $74,402, were soft crabs. The most 
important apparatus used for crabs in Virginia is the trot line, which 
took 14,042,861 pounds, valued at $135,817; dredges are next, with 
a catch of 4,196,000 pounds, valued at $94,928; the remaining hard 
crabs were taken by means of scrapes and scoop nets. Scoop nets 
constitute the most important apparatus used in the soit-crab 
fishery, the catch with these amounted to 867,797 pounds, valued at 
147,362; scrapes are next in importance with 616,441 pounds, valued 
at $27,040. 
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Considering the relative importance of this industry by counties, 
Elizabeth City County ranks first with 5,040,840 pounds, valued at 
$78,533; Accomac County is next with 4,352,612 pounds, valued at 
$96,130. The former county has an excess of 688,22S pounds over 
the latter, but the value is $17,597 less. This is explamed by the 
fact that Accomac County has quite an important soft-crab fishery, 
while Elizabeth City County has only hard crabs. The third in 
importance is York County, with 2,204,800 pounds, valued at $27,504; 
the fourth is Mathews County, with 1,997,760 pounds, valued at 
$18,221; the fifth is Norfolk County, \«rith 1,959,000 pounds, valued 
at $21,772; the sixth is Northampton County, with 1,050,264 pounds, 
valued at $24,587. The remaining counties have less than 1,000,000 
pounds each. Accomac County leads in the production of soft crabs, 
the catch this year being 1,150,996 pounds, valued at $50,645. North- 
umberland Coimty leads the western-shore counties in the produc- 
tion of soft crabs, the catch amounting to 166,390 pounds, valued at 
$12,564; Lancaster County, the next m point ol importance, shows 
a catch amounting to 78,720 pounds, valued at $5,928. Great Wi- 
comico River region in the former county, and Corrotoman River, a 
branch of Rappahannock River, in the latter coimty, are regarded 
as quite productive and remunerative soft-crab waters, rendered more 
remunerative, probablv, because of the fact that the soft crabs appear 
here earlier than on the eastern shore, in the Tangier Soimd region, 
and the Crisfield dealers send boats over in the early spring for the 
catch. 

i Cxoh fishing usually starts in Northimaberland and Lancaster Coun- 
ties about the 15th or 20th of April, while the soft-crab season about 
Crisfield does not begin until about the middle of May. The catch, 
as well as the demand, diminishes about the early part of June, and 
manv of the fishermen then seek other employment, although the 
Crisfield boats continue the trips practically throughout the season, 
j These boats also call at other pomts on the western shore to make crab 
collections. Trot-line fishing is carried on with more or less impor- 
tance in every county along both the eastern and western shores, but 
at many points on the latter side the fishermen lack good shipping 
facUities, the only outlet being to Baltimore by steamer, and crabs 
thus shipped from some places one morning do not reach their desti- 
nation until the following morning. Many of the York County fish- 
ermen go to the lower part of the bay, where they consider the fishing 
grounds to be more productive, and seU their catch to Hampton. 
Some little trot-line nshing is carried on by Princess Anne County 
fishermen living about Lymihaven Inlet. They start in Lynnhaven 
River in early spring, before the crabs begin moving about, and get 

food prices for their early catch, but when the Hampton fishermen 
egin fishiag the price usually drops, and as the Lynnhaven fisher- 
men are handicapped for want of convenient market they have about 
all abandoned crab fishing by early June. Hampton is, by far, the 
most important locahty in the State for \he crab industry, 33 of the 
56 vessels hailing from this region. There are 15 wholesale dealers 
here, 2 of whom nandle canned crab meat. These dealers take prac- 
tically the entire catch of the dredge boats in addition to the trot*lkie 
catch of this (Elizabeth City) and other counties. 
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Crabs are canned only during the summer months, and the crabs 
used for this purpose are consequently taken by trot lines. The Une 
fishing begins as soon as the water becomes warm enough to cause the 
crabs to move from the mud in which they have been bedded for the 
winter for protection from the cold, usually some time in April or 
early May, and continues through the summer until the cold forces 
the crabs to again seek the mud bottom. In some sections, however, 
the line fishing slackens during the extremely hot summer months, 
this being especially true of those places where the shipping f acihties 
are not favorable. The dredging season usually opens some time 
during November, usually about the middle of the month, as soon 
as the crabs have bedded, and extends throughout the winter until 
the water warms sufficiently to start the crabs from their winter beds. 
Dredging is mostly done in the lower part of the bay, and sometimes 
outside the capes when the sea is not too rough. The entire winter 
catch is picked and sold as fresh meat. Crab meat weighs 5 pounds 
to the gallon, and an average of 7 crabs will yield 1 pound of meat. 

A table showing the details of the industry in Maryland and Vir- 
ginia follows. There are given also comparative statistics of the catch 
for a number of years, beginning with 1880. The output in 1915 
was the largest for any year for which data are available, and the 
value then was 50 per cent more than in 1908, the last raevious year 
for which the Bureau had collected complete returns. The informa- 
tion at hand, however, points to a catch in 1915 much short of that 
a few years before, and the climax of the fishery seems to have been 
reached about 1912. 



Cbab Industry of Mabyland 


AND Virginia, 1915. 




Items. 


Maryland. 


Virginia. 


Total. 


Persons engaged: 
On vessels fishing 


Number. 

33 

8 

4,053 

3,218 


Value. 


Number. 
189 


Value, 


Number. 

222 

8 

5,975 

4,085 


Value. 


On vessels transporting 








In shore or boat^Oisher^. . . 




1,922 

867 






fihoTiffifnien . ........ . 
















Total 


7,312 




2,978 




10,290 












Vessels, boats, apparatus, and other 
VfissftVSsMng 


16 
94 
4 
26 
1,304 
3,053 


15,450 
"**'4^' 


56 
497 


1139,100 


72 

691 

4 

26 

1,687 

4,746 

182 
99 

30 
2,734 
2,411 
2,664 

29 


1144,550 


Net tonnage. . . 




Vessels transbortine 




4,200 


■Nflt tonnage 








Gasoline boats 


181,475 
119,245 


283 
1,693 

182 
18 

30 

250 

641 

1,139 


61,160 
28,774 

4,611 
54 

720 

710 

317 

7,449 


242,635 


Sail and row boats 


148,019 


Apparatus vessel fisheries: 
Dredges 


4,611 
237 


Scrapes 


71 


183 


Apparatus shore fisheries: 
Dredges 


720 


Soapes 


2,484 
1,770 

29 


7,452 

874 
8,741 

in 

157,896 


8,162 


Sooopnets 


1,191 


Tiot lines 


16.190 


Seines 


in 


Shore and accessory property 




124,356 


282,251 












Total 




485,627 




367,150 




852,777 










Products: 
Vessel fisheries— 
With dredges— Hard crabs, 






3,596,400 

11,804 
62,332 


. 81,246 

265 
2,355 


3,596,400 

38,766 
138,104 


81,240 


With scrapes- 
Bard crabs pounds.. 

Soft crabs do.... 


26,962 
86,772 


677 
3,875 


842 
6,230 


TgM 


112,734 


4,462 


3.660,686 


83,866 


3,773,270 


88,318 
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Crab Industry of I^abtm^nd Jlkd Viboinia, 1915— <5oi»tinued. 



Items. 


ICaryland. 


Virginia. 


TotaL 


Produotfr^'^ntiniied. 
Shore iisheries— 
With dredges— Hard crabs, 
pounds.. . X 


Number, 


Value. 


Numhvr. 
599,600 

219,066 
564,109 

295,397 
867,797 

14,042,861 


Vatue. 
$13,683 

5,063 
24,685 

6,681 
47,362 

135,817 


Ihtmber. 
509,600 

1,663,521 
4,165,503 

1,306,819 
4,396,605 

33,962,717 

364,877 

19,266 


VaJue. 
913,682 


With scrapes- 
Hard crabs pounds.. 

Soft crabs do.... 

With scoop nets- 
Hard crabs. do.... 

Soft crabs do.... 

With trot lines- 
Hard crabs do.... 

Soft crabs do 


1,444,435 
3,601,394 

1,100,422 
3,530,898 

19,919,856 

364,877 

19,266 


$25,190 
152,626 

20,908 
157,024 

288,700 
14,266 
1,485 


30,263 
177,311 

27,589 
204,386 

424,517 
14,266 


With seine»-6oft crabs. . .do. . . . 






1,485 










Total 


29,981,148 


660,199 


16,588,850 


233,290 


46,569,908 


893,489 






Grand total 


030,093,882 


664,651 


620,249,386 


317,156 


<50,343,268 


981,807 






Wholesale and canning trade: 
Wages , r. 




191,840 
104,529 




67,012 
38,553 




258,853 


Barrels, boxes, cans, and packing 
materials used 








143,082 


Crabs canned ....... c^ns 






478,104 


91,465 















o 90,281,646 in number. 



b 60,748,158 in number. 



c 151,029,804 in number. 



COMPABATIVB STATISTICS OP THE CrAB PRODUCT OP MARYLAND AND ViKQINIA 

FOR Various Years prom 1880 to 1915. 



Years. 



1880.. 
1887.. 
18JS8.. 
1890.. 
1891.. 
1897.. 
1901., 
1904.. 
1908 & 
1915.. 



Maryland. 



Crabs, 


hard. 


r. 


Value. 


^7 


$46,850 


38 


36,969 


75 


37,438 


99 


31,723 


98 


37,460 


16 


39,949 


93 


85,884 


82 


168,996 


00 


124,000 


75 


335,375 



Crabs, soft. 



Pounds. 



1,' 
2, 

4, 

1/ 

7, J 
7,( 



»30 
\29 
10 
172 
179 
\S2 
E65 
100 
07 



Value. 

(«) 
$133,788 
161,331 
228,690 
266,256 
177,637 
202,563 
189,851 
195,000 
329,276 



Total. 



P 

1, 

4, 
4, 

?; 
1?; 

18, 
20, 
30, 



Value. 
$46,850 
170,757 
198,760 
260,413 
303,716 
217,586 
288,447 
358,847 
319,000 
664,651 



Years. 



Virginia. 



Crabs, hard. 



Crabs, soft. 



Total. 



Grand total. 



1880.. 
1887.. 
1888.. 
1890.. 
1891.. 
1897.. 
1901.. 
1904.. 
1908 b 
1915.. 



Pownds. 

2,139,200 

626,820 

956,843 

2,584,794 

2,208,071 

5,331,398 

6,113,277 

10,356,052 

23,001,000 

18,765,148 



Value. 

$32,088 

15,479 

24,669 

28,210 

32,683 

28,331 

52,863 

179,575 

239,000 

242,754 



Pounds. 



,310 
585,956 
1,068,116 
1,288,424 
1,910,654 
2,082,000 
1,484,238 



Value. 



$26,054 
29,379 
39,914 
65,972 
92,909 
87,000 
74,402 



Pounds. 

2,139,200 

626,820 

956,843 

3,025,104 

2,794,027 

6,399,514 

7,401,701 

12,266,706 

25,083,000 

20,249,386 



Value. 

$32,088 

15,479 

24,669 

54,264 

62,062 

68,245 

118,835 

272,484 

326,000 

317, 156 



P 

3, 

5, 

5, 

9, 

10, 

15, 

21, 

30, 

45, 

60, 



Va 
$7J 
18( 
22J 
31^ 
36! 
281 
401 
63] 
Ml 
981, 



a Statistics not available. 

t» The statistics for 1908 are from data published by the Bureau of the Census. 
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SHAD AND ALE WIFE INDUSTRY OF CHESAPEAKE BAY AND TRIBUTARIES. 

In view of the large interests dependent on the perpetuation of the 
supply of shad and ^ewives, or river herring, in the Chesapeake Basin, 
the Bureau in 1915 made a complete canvass of the inaustries con- 
nected with these fishes, for the purpose of being in position to sub- 
stantiate the often expressed opimon that radical action was demanded 
of the States in order to prevent commercial extermination. The 
results of the canvass were promptly pubUshed in a statistical bul- 
letin, which was at once sent to the governors and legislators of Mary- 
land and Virginia, accompanied by three large charts showing the 
actual location of each poupd net and giU net set for shad in 1915 on 
certain sections of the western shore of Virmnia. The data thus 
supplied are thought to have influenced the Viiginia Legislature, in 
its closing hours, to pass an act, effective in 1917, which will have the 
effect of permitting a larger portion of the run of spawning fish to 
reach then: spawning grounds. This act, if its object is realized, will 
supplement in an effective way the protection that has heretofore 
been afforded to the migrating fish by the War Department through 
the insistence that certam lanes for navigational purposes shall be left 
in the maze of set nets on the shores of Qiesapeake Bay and its major 
tributaries. 

The fishery for alewives is closely connected with that for shad, 
the same apparatus being used and the seasons being coincident- The 
canvass therefore included the alewives as well as the shad, and the 
published bulletin, herein reprinted, gives the statistics of both 
fish^ies. 

The catch of shad in Maryland in 1916, compared with that of 1909, 
the latest previous year for which statistics are available, declined 
more than 50 per cent in quantity and about 29 per cent in value, 
and the catch of alewives decreased nearly 47 per cent in quantity 
and about 15 per cent in value. Chesapeake Bay, in Marylandf, 
showed a decline of about 45 per cent in the shad catch and 31 per 
cent in the alewife catch. A stiU larger decrease occurred in some 
of the more important rivers. In the Susquehanna Eiver, in Mary- 
land and Pennsylvania, there was a decrease of 88 per cent in the 
shad and 88 per cent in the alewife catch. In the Choptank Kiver 
and tributaries there was a decrease of 83 per cent in the catch of 
shad and 84 per cent in that of alewives. In the Potomac Kiver the 
shad catch decreased 11 per cent and the alewife catch 74 per cent. 
In the Northeast River, which was the only one of importance which 
did not show a decided decline in these species, the catch of shad feU 
off less than 10 per cent and that of alewives increased 47 per cent. 

The catch of shad in the Patuxent River in 1915 amoimted to 1,118 
in number, compared with 7,485 in 1909, 9,577 in 1904, 43,000 in 
1901, and 62,354 in 1896, the only years for which statistics are 
avaUable. The alewife catch fell off from 796,300 in 1909 to 20,400 
in 1915. 

The Elk River has never been a prolific shad stream, but has always 
ftimished large quantities of alewives. The largest output of shad 
Was in 1904, when 8,850 were taken. The catch of alewives in thk 
river was 6,736,000 in 1909 and 3,608,960 in 1916. 
65199^—16 5 
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The decreased run of shad and alewives in the Chesapeake Bay 
basm of Maryland, Delaware, and Pennsvlvania in 1915 resulted in 
a noticeable decline in the amount of all forms of apparatus used for 
their capture. 

In Virgmia the catch of shad in 1915, compared with 1909, de- 
creased 1,316,066 pounds, or 21.82 per cent in quantity, but increased 
$169,674, or 34.74 per cent, in value, and the catch of alewives 
decreased 11,733,850 pounds, or 42.22 per cent in quantity, and 
increased $37,575, or 29.26 per cent, in value. 

The poimd nets fished in Virginia in these waters durmg the season 
of 1915, compared with 1909, snow a decrease of 31, but the number 
of gill nets increased from 7,121 in 1909 to .16,793 in 1915. The total 
catch of shad in Virginia during the year was 1,629,872 in number, or 
4,714,134 pounds, valued at $658,010, and that of alewives was 
40,135,328 in number, or 16,054,130 pounds, valued at $165,950. 

In the Potomac River there were out two seines fished during the 
season of 1915 for herring and shad — one on the Maryland side at 
Chapmans Point and the other on the Virginia side at Stony Point. 
There are very few pound nets along the Marj^land side of this river, 
but quite a number of lai^e traps on the Virginia side off Northum- 
berland County near the mouth. The alewife fisheries of Westmore- 
land County were quite extensive up to a few years ago, and it was in 
this county that tne canning of the roe originated. Several laige 
packing houses were located m this county as recently as 1909, but 
now there is but one, and that v^ry small. There are a number of 
large packing houses in that part of Northumberland County bor- 
dering on the Potomac, or rather in Coan River and Yeocomico Kiver, 
which are tributary to the Potomac. Both alewives and roe are 
packed in large quantities at these points. Drift giQ nets are not 
ished for shad below Maryland Point, and from this place they are 
used in various locations up to Jones Point, a short aistance below 
Alexandria. The gill-net cUtch of 1915 was reported by fishermen 
as the lightest they had ever taken, and many of them made little 
more than expenses. Some fishermen of Northumberland County 
along the Potomac reported the herring and shad catch for 1915 as 
very gratifying and thought that it was the best they have had for 
several seasons. 

The total number of pound nets fished in Virginia during the year 
was 2,012, valued at $408,675. Of these, 527, or about 26 per cent, 
valued at $107,200, were fished by Mathews County fishermen. 
Elizabeth City County ranks second in the number of poimd nets, 
having3i7, valued at $73,900: Accomac County third, with 273 nets, 
valued at $48,150; followed by Northumberland County with 269, 
valued at $73,250, and Gloucester County with 204, valued at $33,100. 

The catch for 1915 showed a great many more bucks than for the 
average year, and many of these were smaller than usual. This 
seemed to be the case on aU parts of the bay. 

In the James River stake gill nets are the leading form of apparatus 
used for shad fishing. The only drifting grounds remaining are 
located quite a distance up the river, and the catch with drift nets 
was negligible in the 1915 season. During the summer of 1909, when 
a canvass of the shad fisheries was made on this river, very few stake 
nets were found above Ferguson's Wharf, now called Rushmere, 
located in Isle of Wight County about 12 miles above Newport News. 
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Such nets axe now found at various points up as far as Tar Bay, near 
Covins Point, within a short distance of the mouth of Appomattox 
River. The shad run appeared in 1915 about March 15 to 20, though 
a few stray fish were seen earlier, and the gill-net fishing was prac- 
tically over by the third or fourth week in May. Gill nets can not 
be used after the water is warm enough to start the crabs, as these 
hang in the nets and interfere too much with the handling of them. 
The run was much lighter than usual, but the greater part of the gill- 
net catch was roe fish, and the high price received partly made up 
for the decrease in the catch. 

The apparatus used in the' Chickahominy River consists entirely of 
seines and drift gill nets, and the catch includes shad and other 
species. Pound nets are not permitted in this river. 

In the Rappahannock River stake gill nets having 2f -inch mesh 
are fished during the winter for perch and discontinued when the 
shad season opens. The shad nets are then used on the same stands, 
being the same length as the perch nets but of a larger mesh. Herring 
do not usually figure in the catch of the perch nets, but there was an 
early run of branch herring in 1915 and some of the nets made fairly 
good catches. The fishermen received as high as $20 per thousand 
for these early herring. Some herring are caught also in the small 
pound nets in this river, and the average price for these was about 
$10 per thousand. 

The number of persons engaged in the shad and alewife industries 
of Chesapeake Bay and tributaries in 1915 was 8,839, of whom 6,612 
were fishermen and 2,227 were employed in shore industries. The 
investment in boats, fishing apparatus, shore and accessory property, 
and cash capital amounted to $1,528,824. The products of these 
fisheries aggregated 2,129,486 shad in number, or 6,225,549 pounds, 
valued at $857,771, and 71,571,278 alewives in number, or 28,628,510 
pounds, valued at $297,899, a total value for both species of 
$1,155,670. Compared with the returns for 1909, there was a de- 
crease of 258 in the number of pound nets and an increase of 7,968 
in the number of gill nets operated. The catch of shad decreased 
3,114,219 poimds, but increased $88,322 in value, and the catch of 
alewives decreased ,22,803,590 pounds and increased $13,855 in value. 

Statistics by States of the shad and alewife industry of Chesapeake 
Bay and tributaries in 1915, and also comparative statistics for Mary- 
land and Virginia for various years from 1880 to 1915, and by waters 
for certain years from 1896 to 1915, are given in detail in the following 
tables. 
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Number of Pound Nets, the Catch op Shad and Alewives, and the Average 
Catch op Each Species per Net por Certain Sections op Chesapeake Bay 
and Potomac River, 1915, 



LocaUty. 


Num- 
ber of 
pound 
^ets. 


Number 
of shad. 


Number 

of 
alewives. 


Average 
number 
ofsliad 
to net. 


Average 
number 
of ale- 
wives to 
net. 


From Cape Henry to Tue Point (lower side of York 
River mouth) 


486 
623 
276 
211 


268,374 
491,196 
291 266 
147,271 


1,974,490 
4,437,345 
21,667,166 
7,336,000 


541 
772 

697 


3,980 

7,122 

78,504 

34,760 


From York Spit (inclusive) to Stingray Point 

From Rappahamiock Spit (inclusive) to Smith Point. 





CPASTAL FISHERIES OF NEW YORK AND NEW JERSEY. 

Following a conference with the fishery authorities of the States 
of New York and New Jersey in January, 1916, regarding the con- 
dition of the coastal fisheries of those States and the measures neces- 
sary for their conservation, the Bureau undertook, by request, the 
canvass of those fisheries so 'that their actual extent might be known. 
The field work was completed in June and the results of the canvass 
were communicated to those interested. The figures related to the 
calendar year 1915 and covered only fishes proper. 

In New York the number of persons engaged m the coastal fisheries 
was 2.504, and the investment in vessels, Doats, fishing apparatus, 
and snore and accessory property was $1,771,166. The products 
amounted to 34,047,775 pounds of fish, valued at $1,121,641. Some 
of the more important species taken were bluefish, 6,107.113 pounds, 
valued at $492,928; butterfish, 1,244,475 pounds, valued at $51,636; 
cod, 1,259,160 poimds, valued at $59,400; eels, 426,330 pounds, 
valued at $34,387; flounders, 3,440,053 pounds, valued at $96,337; 
mackerel, 342,489 poimds, valued at $25,620; menhaden, 14,618,812 
pounds, valued at $100,935; scup, 1,026,736 poimds, valued at 
$44,447; sea bass, 973,686 pounds, valued at $44,894; and sque- 
teague, 1,859,143 pounds, valued at $98,324. 

In New Jersey there were 2,303 persons employed in the coastal 
fisheries, and the investment amounted to $1,192,057. The products 
aggregated 47,856,176 pounds of fish, valued at $1,348,6(57. The 
species taken in largest quantities were bluefish, 2,728,779 pounds, 
valued at $177,906; butterfish, 5,462,917 pounds, valued at $151,677; 
cod, 679,133 pounds, valued at $31,896; croaker, 2,084,719 pounds, 
valued at $47,366 ; eels, 377,698 pounds, valued at $28,257 ;. flounders, 
1,531,376 pounds, valued at $58,443; mackerel, 367,307 pounds, 
valued at $26,161; menhaden, 4,354,789 pounds. Valued at $36,602; 
scup, 3,279,693 poimds, valued at $94,776 ; sea bass, 6,171,922 pounds, 
valued at $203,163; squeteague, 14,121,330 pounds, valued at 
$358,977; and whiting, 2,407,217 pounds, valued at $36,367. 

The statistics of these fisheries, by counties, are given in detail in 
the following table: 
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Statistics op Coastal Fisheries of New York and New Jersey, by Counties, 
Exclusive op Shellfish, 1915. 









NEW YORK 










Items. 


Kings, New York, 
Queens, and Rich- 
mond Counties. 


Nassau County. 


Suflblk County. 


Total. 


Persons engaged. . 
Vessels fishing. ... 

Tonnage 

Ontftt -- . 


Number. 

841 

67 

2,676 


Value. 


Number. 

119 

4 

32 


Value. 
■$5,'856' 
" "620" 


Nuniber. 

1,644 

84 

2,371 


Value. 


Number. 

2,604 

146 

4,979 


Value. 


S306,395 


1763,896 


$1,076,141 


145,226 


49,256 
62,720 


195,101 
52,720 


Vessels trans- 
porting ■ . . 






21 
266 


21 
266 


Tonnage 










Outfit." . 










2,240 

16,160 

112,025 

114,216 

37,010 

11,670 

24,162 

1 838 

3,816 

5,503 

112 

63,685 


2,240 

17,276 
129,626 
117,016 

66,083 


fiaa, row, tia^ 
house boats.... 
Gasoline boats... 
Pound nets. 


11 

4 

4 

20 

100 


225 
2,850 
2,800 
17,900 
1,100 


39 
34 


890 
14,750 


474 
282 
460 
117 
469 
6,373 


621 
320 
464 
160 
653 
6,373 


Seines 


23 
84 


1,173 
3,376 


Gill nets 


16, 145 


Fyke nets 


24,152 


Lmes 




4,500 




636 


6,973 
3,816 


Otter trawls ... 






166 
6,056 


156 
5,696 


Eelpots 


250 


276 


390 


430 
2,276 

1,050 


6,206 


Other apparatus 


2.388 


Shore andaoces- 




650 








66,285 












Total . . 




481,920 




31,049 




1,268,197 




1.771,166 










Products: 

Albacoreand 
horse 
mackerel. . . 


Pounds. 

430 

11,000 

6,790,206 

1 054 

60,000 


Value. 
$25 
140 

466,522 

100 

1,800 


Pounds, 


Value. 


Pounds. 

4,450 

623,606 

289,708 

11,795 

1,184,476 

102,300 

334,785 

10,000 

387,800 

3,296,930 

49,550 

52,726 

7200 

31,006 

326,329 

11,880,712 

6 113 

138,250 

800 

35,540 

616,260 

653,423 

97,905 

14,705 

19,226 

204,463 

. 4,450 

20 

1,500 

1,209,939 

656,425 

14,700 

3,826 

241 
50,226 
7,362 
98; 100 


Value. 

S129 

7,214 

23,716 

1,167 

49,836 

7,692 

• 16,995 

350 

30,460 

92,259 

2,573 

1,238 

' 60 

3,170 

24,022 

81,568 

203 

1,023 

96 

1,466 

23,873 

27,996 

1,251 

1,365 

192 

1,360 

1,320 

2 

60 
72,825 
8,306 

673 

248 

370 

766 

3,989 


Pounds. 

4,880 

535,106 

6,107,113 

13,149 

1,244,476 

102,300 

1,259,160 

24,949 

426,330 

3,440,063 

85,691 

63,269 

7,200 

31,094 

342,489 

14,618,812 

6 113 

146,250 

800 

81,710 

1,026,736 

973,686 

100,662 

19,966 

40,200 

^ 212,163 

6,760 

509 

1,500 

1,859,143 

667,625 

16,900 

3,820 

241 

60,226 

7,362 

99,081 

183,484 

70, 167 

28,200 

19 400 

329,926 

*213 


Value. 
S154 


Alewives 

Bluefish 

Bonito 

Butterfish.... 


500 

27,200 

300 


$10 

2,690 

30 


7,364 
492,928 

1,287 
61,636 

7 692 
69,400 


Caro 






cod^::::::::. 


723,375 
14,949 

5,630 
28,123 
34,041 

2,044 


' 32,855 
336 
532 
838 
1,238 
63 


201,000 


9,660 


Croaker 


686 


EeL 


32,900 

115,000 

2,000 

8,500 


3,395 

3,240 

100 

200 


34,387 


Flounders.... 

Haddock 

Hake 

H<m; choker . . 


96,337 

3,911 

1,601 

60 


Kingfish 

iSSerel 

Menhaden.... 
Mullet, fresh. 


80 

9,360 

2,632,100 


18 

968 

19,307 






3,188 

25,620 

100,936 

203 


6,800 
6,000 


.630. 
• 60 








8,000 


40 


1,063 
96 


Pfte: .'.* 






PoUock 

8cup,orporgy 

Rea robins . 


16,170 

511,476 

270,263 

2,657 

5,250 

20,975 

7,700 


529 

20,574 

14,398 

29 

786 
84 
77 


30,000 


900 


2,894 

44,447 

44,804 

1,280 

2,160 


150,000 


2,600 


Shad 






Rharirs 






276 


Skates 






1,437 
i;670 

174 
60 


Smelt . .. 


2,300 
50 


360 
10 


erel 

Spot 


529 


162 


Squeteague... 

Squid 

Striped bass.. 


602,254 
1)200 


22,477 
12 


66,950 


3,022 


98,324 
8,318 

673 


2,200 


344 








Sturgeon 
caviar 


^ 








248 


Swellfisih ... 










370 


Swordflsh 










766 


?S£SS- 


881 
a 183. 484 


38 
7,748 


100 


6 


4,032 
7748 
2,716 
2 220 


Tomood. 






70, 167 

28,200 

19,400 

328,925 

'213 


2,716 
2,220 
2,038 
3,742 
12 


Whitebait 










Othflrffe""" 










2 038 

3,762 

12 


1,000 


10 






















TotaL 


10,926,239 


601,665 


649,800 


27,076 


22,471,736 


602,900 


34,047,776 


1,121,641 



■ Landed by New York vessels and does not include tile^sh landed at New York by vessels itom other 
ports. 
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Statistics of Coastal Fisheries of New York and New Jersey, bt Counties, 
Exclusive of Shellfish, 1915 — ContiBued*. 



NEW JERSEY. 



Items. 


Atlantic County. 


Bergen and 

Hudson 
Counties.a 


Cape May County. 


Middlesex 
County. 


Persons engaged 

Vessels fi^ne 


Number. 

298 

19 

349 


Value. 
$7i,'485* 


Numler. 
43 


Value. 


Number. 

680 

25 

330 


Value. 


Number. 
54 


Value. 


$74,690 




Tonnage 










Outfit .-:.. 


25,130 
3,500 






32,725 
50 






Vessels transporting. . . . 
Tonnage ....... ^ . . 


2 
15 






1 
10 














Outfit 


45 

1,720 

12,250 

1,950 

1,722 

1 785 

• 460 

375 

624 

45 





■" 








San, row; and house 
1)oats 


63 
34 
3 
42 
45 
11 
15 


16 
4 


$742 
000 


38 
130 

58 

21 
192 

48 


480 
69,600 
128,325 
3,988 
15,912 
2,060 


21 

8 

1 

10 


$900 


GfMnlfnA hnftts 


2,400 
600 


Pound nets- t , t - - ' 


Seines 


6 
10 
26 


215 

1,315 

400 


4,175 


Gill nets 




Fyke nets 


4 


200 


Baenets 




Lines 




10 
6 
75 

1,436 




3,186 
325 






Eelpots 


50 


4 


202 


08 


96 


Other anoaratus 




Shore and accessory 
nronertv 




2,420 






38,840 




650 














Total 




12^,511 




5,099 




370,171 




8,923 














Products: 

Albacore and horse 
mackerel 


Pownds. 

800 

13,862 

163,664 

800 

49,205 


Value. 
SU 
329 

1,041 


Pounds. 


Value. 


Pounds. 

10,220 

29,500 

874,335 

17,469 

2,166,453 


Value. 
$172 

474 
55,620 

857 
61,712 


Pounds. 


Value. 


Alewives 


300 


S30 


7,600 
18,900 


$100 


Bluefish 


915 


Bonito 








Butterflsh 










Carp 


10,650 


1,157 


12,500 


1,100 


cS::::::::::::::: 


201,000 

297,278 

480 

5,875 

68,744 


9,330 

6,488 

5 

419 

2,728 


261,870 

1,063,735 

5 550 

42,885 

318,044 

200 

1,249 

17,429 

148,232 

101,381 

34,750 

500 

325 

1,887,117 

3,943,624 

170 

10,198 

89,180 


12,842 

63 

4,669 

11,748 

10 

37 

1,926 

10,509 

698 

990 

50 

4 

53,090 

143 
911 


Oroftirer., ,- 










Pnim -.-,-,--- 










Eel 


8,025 


670 


1,800 
4,400 


127 


Flounders 


197 


Haddock 








Hake 


200 

24,068 

152,125 

1,200,000 

6;500 


3 

2,150 

10,860 

14,000 

103 










TTIngfish 










Mackerel 










UMihf^lAn 






112,560 


236 


Mullet,fre8h 

Mullet, salted 
















Pollock 














Scupy or porgiy 

Sea CKEiss 


840,466 

1,522,238 

115 


25,109 

49,280 

19 






•■' 












Shad 


20,104 


2,674 


1,705 


812 


Sharks 




Skates 


1,200 


11 










Bmelt 






6,000 


1,200 


fipnili.sh nMu*kArAl._ 










270 

13,065 

4,331,759 

289,826 


39 

304 

122,331 

3,617 


Spot 


4,175 

1,634,099 

'500 

7,080 


132 

42,613 

6 

1,384 






2,000 
88,200 


60 


Squeteague 

Squid 






3,013 






Strli>edbass 






200 


/25 


Stuneon 






65 


4 




Suckers 


3,550 

600 

27,159 


226 

12 

2,373 


15,000 


1,646 






Tautog 


760 

1,575 

2,000 

460 

180 


19 
145 
33 
22 
19 






White perch 






76 


6 


Whiting 








Yellow perch 


165 
1,200 


15 
83 










nthnrfish . 


5,035 


495 










Total 


6,226,082 


180,782 


69,114 


6,671 


15,664,386 


491,288 


255,849 7.291 









a Includes men, boats, apparatus, and shore property employed and catch of fish taken in Upper New 
York Bay and Hackensack Hiver, and also men, boats, apparatus, and shore property employed and 
catch of shad taken in Hudson River. *' ±— ^ 
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Statistics op Coastal Fisheries op New York and New Jersey, by Counties, 
Exclusive dp Shellfish, 1915 — Continued. 

NEW JERSEY-Continued 



Items. 



Monmouth County. 



Ocean and Burling- 
ton Ck>unties. 



Total. 



Penoos engaged 

Vessels fishing 

Tannage 

Outfit 

Vessels transporting. . 

Tonnage 

Outfit.. 



Number. 

582 

3 



Sail, row, and house boats.. 
Gasoline Doats 



Pound nets. 



Gill nets 

Fyke nets 

Bag nets 

Lines 

Otter trawls 

Eelpots 

Other apparatus 

Shore ana acoessory property.. 



67 
179 

65 

8 

155 

103 



Total.. 



Products: 

Albaoore and horse mackerel . 

Alewives 

Bluefish 

Bonlto 

Butterflsh 

gJP-:::::::::;:::::::::::: 

Croaker 

Drum 

Eel 

Flounders 

Goosefish 

Haddock .^ 

Hake. 

Hickory shad 

Klnrfsh 

MacKerel '. 

Menhaden 

Mullet, fresh 

Mullet, salted 

Pollock 

Round herring 

Scup, or porgy 

Seaoass 

Sea robins 

Shad 

Sharks 

Skates 

Smelt 

Spanish mackerel 

Spot 

Squeteague 

Squid.T! 

Striped bass 

Sturgeon 

Sturgeon caviar 

Suckers 

Tautog 

Tileflsh 

Toadflsh 

Whitebait 

White perch 

Whiting 

YeUow perch 

Other fish 



Pounds, 

14,255 

214,270 

1,402,898 
23,175 
711,881 



122,908 
288,080 
8,600 
131,238 
373,415 
40,000 



727,493 

3,500 

5,910 

60,175 

2,765,830 

22,750 



3,500 
35,432 
164,950 
327,800 
35,500 
12,813 
84,550 
272,470 



164 

18,950 

3,055,048 

157,370 

220 

2,788 

270 



40,650 

30 

5,800 

750 



1,754,995 



Total. 



12,880,428 



Value. 

"%7',m 



3,900 
11,000 



Number, 

646 

1 

6 



1,450 
1,655 
78,150 
83,090 
2,440 
8,050 
1,430 



2,327 



1,822 

7 

118,725 



206 
154 
47 
46 
1,359 
778 
75 

i 

3,461 



321,346 



Value, 

S654 

2,153 

87,697 

1,908 

22,297 



Pounds. 

44,987 

351,865 

268,982 

75,878 

2,535,378 



5,697 
7,178 
86 
9,161 
15,297 
125 



93,355 
435,626 



187,875 
766, 773 



9,305 
165 
904 

3,490 

20,142 

910 



439,683 



13,190 
16,775 
175,009 



111 

717 
5,992 
16,339 

425 
2,183 

748 
1,600 






387,226 
378,260 

41,375 
7,230 

17,800 
150,716 



34 
431 
86,973 
2,125 
44 
435 
272 



621 

28,450 

5,012,224 

525,975 

7,148 

500 



1,772 
3 

80 
33 



8,700 
3,000 



136,130 
650,222 



365 



334,122 



12,770,317 



Value, 



$1,500 
80' 



Number, 

2,303 

48 

723 



10,436 

55,100 

127,800 

2,410 

10,626 

5,660 

1,900 

725 

20 

2,685 

30 

144,035 



411 
509 
174 
132 
1,761 
970 
90 



1 
5,239 



363,007 



Value, 
$1,095 

3,779 
21,670 

6,291 
66,627 



4,027 
9,185 



13,211 
28,473 



4,638 



2,188 
1,302 
1,626 



267 



10,585 

13,748 

620 

1,060 

175 

857 



109 

740 

104,047 

7,082 

1,770 

50 



586 
105 



12,881 
9,698 



21 



Pounds. 

70,262 

617,297 

2,728,779 

117,322 

5,462,917 

23,150 

679,133 

2,084,719 

14,630 

377,698 

1,531,376 

40,000 

200 

1,168,625 

3,500 

60,597 

367,307 

4,354,789 

63,000 

500 

12,824 

35,432 

3,279,693 

6,171,922 

76,875 

42, 137 

112,548 

513,566 

6,000 

1,055 

66,660 

14,121,330 

973,671 

14,648 

3,353 

270 

27,250 

45,010 

30 

5,800 

750 

164,939 

2,407,217 

615 

6,780 



328,513 47,856,176 1,348,667 



Value. 



$154,975 



61,835 
14,550 



1,495 

15,933 

218,400 

341,765 

14,950 

37,688 

10,200 

2,275 

6,872 

20 

4,981 

112 

306,006 



1,192,057 



Value. 

$1,932 

6,865 

177,906 

9,104 

151,677 

2,257 

31,896 

47,366 

154 

28,257 

58,443 

125 

10 

13,983 

165 

7,167 

26,161 

36,602 

2,003 

50 

382 

717 

94,776 

203,163 

1,045 

6,268 

1,066 

3,379 

1,200 

182 

1,667 

358,977 

12,830 

3,223 

489 

272 

2,457 

1,908 

3 

80 

33 

15,405 

36,367 

87 

618 



Digitized by LjOOQ IC 



76 



REPORT OF THE COMMISSIONER OF FISHERIES. 



SHAD FISHERY OF THE HUDSON RIVER. 

In connection with the canvass of the coastal fisheries of New York 
and New Jersey the shad fishery of the Hudson River was covered for 
the years 1915 and 1916. The statistics are given in the following 
table, showing for the latter year 119 fishermen, 79 gill nets, 3 seines, 
and a catch of 9,287 shad, valued at $5,465. The lEidson was at one 
time one of the great shad streams, its annual output running into 
the hundreds of mousands. Thus, in 1896 the number of shad taken 
was 588,898, valued at $83,237. The present condition of the shad 
fishery is most deplorable. 

Shad Fishery op the Hudson Riteb, 1915 and 1916.« 

1915. 



Items. 


New York. 


New Jersey. 


Total. 


Fishermen 


No. 

133 

81 

2 

79 

2 


Lbt. 


Value. 


No. 
27 
7 
2 

7 


Lbs, 


Value. 


No. 
160 
88 
4 

86 
2 


Lbs. 


Value. 


Sail and rove boats 




$2,975 

'225 

3,984 

190 

628 




$430 

600 

1,035 




13,405 
825 


Gasoline boats 


Gill nets 


5,019 


Seines 


'190 


Shore and accessory property. 






1,230 


1,758 














Total 






7,902 






3,295 






11,197 






47,333 
298 

933 










Shad caught: 

With gill nets 


11,333 
62 

211 


5,834 
33 

102 


4,249 


20,104 


2,674 


62 
211 


67,437 
298 

933 


8,506 


With seines 


' ^ 


With other apparatus in- 
cidentally 








102 












Total 


11,606 


48,564 


5,969 


4,249 


20,104 


2,674 


15,855 


68,668 


8,643 





1916. 



Fishermen 


108 
64 

2 
76 

3 






11 
3 

1 
3 






119 
67 

3 
79 

3 






Sail and row boats 




$2,240 

'225 

2,937 

350 

528 




$195 
350 
480 




$2,435 

575 


Gasoline hoats 


Gill nets 


3,417 
3,tO 


Seines 


Shore and accessory property. 






540 


1,068 


















Total 






6,280 






1,565 






7,846 



















Shad caught: 

With gill nets 


7,636 
191 

60 


31,670 
1,008 

245 


4,399 
99 

42 


1,600 


7,260 


" 925 


9,086 
191 

60 


38,920 
i;008 

245 


5,324 


With seines 


' 99 


With other apparatus In- 
cidentally 








42 












Total 


7,787 


32,923 


4,540 


1,500 


7,250 


925 


9,287 


40,173 


5,465 





a Includes Albany, Columbia, Dutchess, Green, Orange, Rennselaer, Rockland, Schuyler, Ulster, and 
Weschester Ckmnties in New York, and Bergen and Hudson Counties in New Jersey. 

NEW ENGLAND VESSEL FISHERIES. 

Statistics of the extensive offshore vessel fisheries centering at 
Boston and Gloucester, Mass., have been collected during the year 
by the local agents, and pubUshed in monthly and annual bulletins 
showing, by species and fishing grounds, the quantities and values of 
the fishery products landed by the American fishing vessels at these 
ports. 

The fleet in 1915 was composed of 410 sail, steam, and gasoline 
screw vessels. These vessels landed at Boston 3,772 trips, aggregating 
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97,899,487 pounds of fish, valued at $2,911,314, and at Gloucester 
3,472 trips, aggregating 73,696,241 pounds, valued at $1,826,603. 
The total for flie two ports was 7,244 trips, aggregating 171,595,728 
pounds of fresh and salted fish, having a value to the fishermen of 
$4,737,917. Compared with the previous year there was a decrease 
of 354 trips, but an increased production amoimting to 9,006,508 
pounds in quantity and $342,887 in value. There was a small de- 
crease in the catch of cod, but an increase in that of practically all the 
other important species. The value of haddock and cusk was slightly 
less than that of the previous year. The haUbut product increased 
491,100 pounds in quantity and $46,946 in value. The mackerel 
catch increased 6,688,850 pounds, or over 63 per cent, in quantity, 
and $259,354, or 73 per cent, in value. There was some decrease m 
the take of Newfoundland herring, but an' increase in the value. 
Swordfish increased 739,123 pounds in quantity and $43,890 in value. 
The following tables present in detail (1) by fishing rounds and 
(2) by months the products of the vessel fisheries of Boston and 
Gloucester during the calendar year 1915. The weights of fresh and 
salted fish given in these statistics represent the fish as landed from the 
vessels, and Hie values are those received by the fishernien. The 
grades, or sizes, given for certain species are those recognized in the 
trade. 
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The fish landed at Boston and Gloucester, Mass., by American 
fishing vessels are taken principally from fishing groimds mng off the 
coast of the United States. In 1915, 71.78 per cent of the quantity 
and 70.74 per cent of the value of the catch landed by the American 
fishing fleet at these ports were obtained from these groimds. Of the 
remainder, 9.41 per cent of the quantity and 9.70 per cent of the 
value were taken from fishing banks off the coast of Newfoundland, 
18.73 per cent of the (juantity and 19.35 per cent of the value from 
groimds off the Canadian Provinces, and less than 1 per cent of both 
the (quantity and value from the coast of Labrador. Newfoundland 
herring constituted 6.58 per cent of the quantity and 5.39 per cent 
of the value of the products landed at these ports during the year. 
The herring were taken on the treaty coasts of Newfoundland, but cod 
and other species from that region were obtained chiefly from fishing 
banks on the high seas. All the fish caught by American fishing ves- 
sels off the Canadian Provinces were from offshore fishing grounds. 
The catch from each of these fishing regions is given in detail in the 
following table: 

Quantity and Value op Fish Landed by American Fishing Vessels at Boston 
AND Gloucester, Mass., in 1915, prom Grounds Off the Coast op the United 
States, Newfoundland, and Canadian Provinces. 



species. 


United States. 


Newfoundland.^ 


Canadian Provinf»es. 


Total. 


Cod: 

Fresh 

Salted 

Haddock: 

Fresh 

Salted 

Hake: 

Fresh 

Salted 

Pollock: 

Fresh...... 

Salted 

Cusk: 

Fresh 

Salted 

Halibut: 

Fresh....*.. 

Salted 

Mackerel: 

Fresh 


Pounds. 
23,695,413 

1,876,888 

51,712,661 
69,675 

11,248,669 
24,713 

12,762,282 
180,005 

4,550,491 
4i;i46 

699,496 
305 

6,634,400 
2,668,485 

1,977,620 


Value. 

$689,361 

71,419 

1,185,386 
1,235 

232,237 

428 

246,213 
3,113 

71,946 
1,012 

84,225 
21 

321,778 
190,986 

20,381 


PouTids. 
484,815 
3,009,390 

100 
14,076 

54,860 
91,200 

665 

7,865 

3,345 
6,387 

1,149,408 
146,665 


Value. 
$9,962 
105, 146 

1 
246 

704 
1,460 

12 
138 

52 
133 

84,014 
11,304 


Pounds. 

9,907,896 

6,081,495 

6,100,289 
46,844 

3,285,886 
184,712 

198,366 
46,770 

1,681,965 
48,410 

1,735,271 
140,540 

810, 174 
906,343 


Value. 
$189,629 
207,643 

120,066 
880 

44,529 
3,129 

2,963 
819 

24,005 
1,202 

133,548 
10,184 

61,238 
40,077 


Pounds. 
34,088,124 
10,967,773 

67,813,060 
130,594 

14,589,315 
300,626 

12,961,313 
234,640 

6,236,801 
94,943 

3,584,176 
286,610 

7,344,574 
3,573,828 

4,346,770 
8,930,800 

2,238,967 

3,874,176 
750 


Value. 
$888,852 
384,108 

1,305,452 
2,361 

277,470 
5,007 

249,188 
4,070 

96.003 
2,347 

801,787 
21,509 

383,016 
231,063 

89,326 


Salted 

Herring: 

Fresh . .. 






2.368,150 
8,930,800 

868 

2,000 
760 


68,945 
186,783 

68 

30 
36 


Salted 






' 186,783 

221,559 

87,980 
35 


Swordflsh: 

Fresh 

Miscellaneous: 

Fresh 

Salted 


1,307,317 
3,830,532 


145,155 
87,084 


930,782 
41,644 


76,336 
866 














Total.... 


123,179,998 


3,351,980 


16,269,343 


469,024 


32,146,387 


916,913 


171,606,728 


4,737,917 



a Includes 17,975 pounds of salted cod, valued at $617, and 102,151 i)ounds of salted halibuti valued at 
$8,673, from the Labrador coast. 

Cod. — ^In 1915 there were 33 vessels employed in the salt-bank 
fishery and 102 in the market fishery landing their fares at Boston and 
Gloucester. Considerable cod was landed also by vessels operating 
on shore groirnds. There were landed at these porta 45,055,897 
pounds of Iresh and salted cod, 34,088,124 poimds of the former and 
10,967,773 pounds of the latter, valued at $1,272,960, against 
47,529,625 pounds in 1914, of which 36,079,873 poimds were fresh and 
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11,449,752 pounds salted, valued at $1,359,416. There was, there- 
fore, a decrease in the quantity in 1915, as compared with the previ- 
ous year, of 1,991,749 pounds in the fresh and 481,979 pounds in the 
salted cod landed. 

Several large fares of cod were caught during the season of 1915. 
A trip amounting to 359,483 pounds taken on trawl lines was landed 
at Gloucester in Juh-, and one of the dory hand-line fleet brought in 
478,365 poimds in September, this being the largest fare taken since 
1909, when the same vessel weighed off 479,433 poimds. 

Haddock. — ^The haddock fishery in 1915 was carried on with about 
the same success as in the .previous year. The quantity of haddock 
landed was 57,943,644 poimds, valued at $1,307,813, an increase over 
the previous year of 189,516 pounds in quantity and a decrease of 
$73,343 in value. The catch of haddock by line trawlers landed at 
Boston amounted to 30,776,733 poimds, of which 16.57 per cent were 
"scrod.'' The greater part of tne scrod haddock brought in by line 
trawlers came from the mshore grounds, the offshore banks supplying 
a greater proportion of large haddock. On the inshore grounas the 
amount oi scrod haddock taken varied from 18 to 22 per cent of the 
total catch and on the offshore grounds from 2 to 8 per cent. 

PoUocJc. — ^The poUock fishery, which in recent years has supported 
a considerable fleet of small craft employing purse seines as a means of 
capture, was carried on with greater success than in 1914. The total 
catch of pollock landed at Boston and Gloucester, including those 
taken on hiand and trawl lines and in gill nets, was 13,195,953 poimds, 
having a value of $253,258, an increase of 741,230 pounds in quantity 
and $53,522 in value compared with 1914. As in previous years, 
most of the pollock landed by purse seiners and gm netters were 
cmght in sprmg and f iall months. 

UaMhut. — ^ti the last few years the halibut fishery on the Atlantic 
coast has fluctuated but little. The yield of fresh and salted halibut 
in 1915 was 3,870,685 pounds, 3,584,175 pounds of the former and 
286,510 pounds of the latter, valued at $323,296, an increase of 
491,100 pounds and $46,946 over 1914. The largest catches of this 
species were made on Georges, Browns, La Have, Quereau, Western, 
and Grand Banks, the last-mentioned bank supplying the greatest 
amount. The fishery was conducted throughout the year, but the 
bulk of the catch was taken during the early spring and summer 
months. The vessels regularly employed in this fishery numbered 33 
sail, although many of the cod hand-line and trawl-line fishermen fre- 
quently caught halibut in considerable quantities. The usual activity 
was displayed in this fishery in the spring of 1916. At the end of 
May the fleet engaged numbered 26 vessels, and a considerable num- 
ber of fairly large fares were landed. 

The otter-trawl fishery. — This method of fishing, as in 1914, was 
carried on by 12 steamers. With the exception of several trips 
landed at Portland and an occasional trip disposed of at Gloucester 
during such times when there was a glut of fresh haddock in the 
market, the bulk of fish caught by otter trawlers was landed at 
Boston. The year's catch was 21,116,300 pounds, representing 380 
trips, an increase of 8 trips. There were landed from Georges 105 
trips, from South Channel 248, Western Bank 26, and Browns Sank 1. 
As in the previous year. Western Bank was resorted to in March, 
April, and May, when haddock were less plentiful on Georges and 
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in the South Channel than during the winter months. Of the total 
quantity of fish landed at Boston by this class of vessels, 17,062,732 
pounds were haddock, of which 39.28 per cent were '^scrod." The 
great disparity in the landings of small fish by this method as com- 
pared with Une trawls is confined wholly to haddock, the large and 
small fish of other species caught by the two methods, such as cod, 
cusk, and hake, being more equally divided. 

On July 20, 1915, the otter trawler East Hampton landed at 
Gloucester 310,000 pounds of fresh fish, most of which were had- 
dock. The largest trip previously brought in was 300,000 pounds, 
caught by the otter trawler Long Islaml. These were the largest 
fares ever taken by American otter trawlers. 

Ma^kersl. — The amount of salted mackerel taken in 1915 was 
19,691 barrels, exceeding the catch of the previous year by 4,170 
barrels. The catch oflF the New England coast was 15,480 barrels 
and on the Cape Shore, including a few fares from the Gulf of St. 
Lawrence, 4,211 barrels, or 750 barrels less than was taken in those 
regions in 1914. The total catch of fresh mackerel by the fleet was 
71,564 barrels, compared with 68,582 barrels the previous season. 
The number of fresh mackerel taken on the Cape Shore was 781,000, 
which exceeded the catch of 1914 by over 200,000 fish. In the fall 
of 1915 several vessels of the seining fleet made phenomenal catches 
in Massachusetts Bay, one vessel making a stock of $6,548 in three 
weeks, at which time it was reported that a much larger body of 
mackerel was on the coast than had been observed for several years. 

The mackerel fishery in the spring of 1916 showed a marked 
improvement over that of 1915, the catch up to May 15 being nearly 
double the amount recorded the previous season on the same date. 
Three vessels of the seining fleet stocked over $9,000 each and one 
$11,246, the last-mentioned stock being $2,361 more than the highest 
made by a single vessel to the end of May, 1915. There were engaged 
in the southern mackerel fishery 24 seiners and 58 netters. Fifteen 
of the latter sailed from Gloucester and 43 from other ports. The 
number of seiners was one less than in 1915, but there was an increase 
of 41 netters. A portion of the seining fleet sailed on March 24, 
but none of the netters sailed until April 25. The first mackerel of 
the season of 1916, amounting to 7 barrels, were caught on April 5 
about 80 miles east by south from Cape Henlopen, or practically 
in the same locality where the first fish were encountered the previous 
season. The fish were landed at Lewes, Del., from which place they 
were shipped to New York by rail. Other small trips were caught 
in the same region within a few days, but the first fare of any con- 
siderable size was landed at New York on April 26, one vessel bringing 
in 41,800 fish, followed the next day by the arrival of 6 vessels with 
trips ranging from 6,000 to 40,000 fish. From this time imtil the 
middle of May the supply of mackerel in the New York market was 
about equal to the demand. For the week ended May 3 the amount 
of fresh mackerel landed was 553,000 in number, mostly large and 
medium, compared with 268,576 fish last year, which were mostly 
small. Many of the large mackerel in April sold for 40 cents each. 
The average price ranged from 12 to 20 cents for large and medium, 
while tinkers brought from 3 to 6 cents a pound. 

On May 31 there were 1,200 mackerel landed at Boston, the first 
fare of the season. Four vessels of the seining fleet sailed for the 
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Cape Shore May 25, and on June 6 the number had increased to 24 
sail. The first mackerel of the season from this region were landed at 
Boston on June 9; the trip consisting of 10,000 large and 35,000 
medium fresh mackerel and 170 barrels salted. On June 10 there 
were 3 other arrivals from the Cape Shore with fares taken oflF Halifax 
and Liverpool, the combined catch amounting to 125,000 of mixed 
fresh mackerel and 230 barrels salted. At that time there were 15 
other seiners on the groimd, all of which captured schools of mackerel. 
Mackerel were reported plentiful on the Cape Shore until June 21, and 
many large trips were taken. The highest stock made by a single 
vessel in this region was $6,343, which is the largest recorded for one 
trip in recent years. Fish were also abundant during the month on 
grounds in the vicinity of No Mans Land, the entire fleet of seiners 
and netters fishing in that locality doing well. 

Swordfish. — ^This species was more plentiful in 1915 than in the 
previous year, and 2,238,967 poimds, haying a value of $221,559, 
were landed at Boston and Gloucester, an increase of 739,123 pounds 
and $43,860 over 1914. There were 42 vessels engaged in the fishery, 
operating mostly on the more eastern grounds, although some good 
catches were made on Georges, Nantucket Shoals, and adjacent 
grounds. On July 20, 17 vessels landed at the Boston Fisn Pier 
1,126 swordfish that had been taken on Georges. This was probably 
the greatest number of swordfish ever landed at an American port 
in one day. 

WiTvter giU-net fishery. — ^The winter gill-net fishery practically 
ceased at the end of Miay. A fleet of 30 vessels was employed at 
Gloucester during the season, and there were a few vessels that oper- 
ated out of other ports. Fishing was conducted on the. inshore 
grounds along the iJew England coast from Cape Ann to Portland. 
As in previous years, the principal species taken by this method 
were cod, haddock, and pollock. While the fleet as a whole did not 
meet with the same degree of success as in some years past, the 
fishery was an improvement over the previous season. Several 
good stocks were made, one vessel making $30,000, with a share of 
$1,500 to each member of the crew. This was probably the highest 
record ever attained in one season by a vessel engaged m the winter 
gill-net fishery: 

Italian fishing boats. — ^The number of Italian motor boats fishing 
out of Boston and landing their catch at that port has increased in the 
last few years. At the present time there are approximately 200 
boats of tiiis class engaged in the shore fisheries, all of which are too 
small for registration, being under 5 tons, and in consequence their 
catch is not recorded in the Boston and Gloucester bulletins. These 
boats take a variety of species and operate several kinds of fishing 
gear, namely, trawl lines, nand lines, and drag seines. 

Some ten years ago the catch of this class of boats consisted largely 
of floimders, but in the last few years greater efforts have been made 
to capture other species of ground fish, such as cod, haddock, cusk, 
hake, etc. Mackerel also have been taken to some extent. In 1915 
the Italian catch landed at Boston, and sold through the New England 
Fish Exchange, was over 3,500,000 pounds of fish, valued at $135,000. 
The catch consisted largely of cod, naddock, pollock, hake, and cusk. 
The amount of flounders landed was abgut 36,000 pounds. 
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PACIFIC HALIBUT ANT> COD ' FISHERIES. 

The halibut banks off Oregon and Washington, recently surveyed 
by the steamer ATbaiross, were resorted to during the month of June, 
1915, by a portion of the halibut fleet saihng out of Seattle, from which 
grounds 26 trips of hahbut wer« taken m that month, comprising 
1,318,000 poimas, valued at $64,623. As haUbut were scarce on these 
groimds in the summer months, the remainder of the catch of that 
species landed at Seattle from June to December was. taken from 
banks farther north, extending from Flattery Bank, off the coast of 
Washington, to Portlock Bank, Alaska. This amounted to 13,876,970 
pounds, having a market value of $820,585. In the first half of the 
calendar year 1916, 25 fares were brought from the banks oflE Oregon 
and Washington, amounting to 931,692 poimds, valued at $77,819. 
The total quantity of halibut landed at Seattle during that period, 
including the eaten from banks farther north, was 7,391,384 poimds, 
valued at $608,947, taken in 274 trips. 

According to the Pacific Fisherman, the total catch of halibut on 
the Pacific coast by American vessels in 1915 was 50,238,390 poimds, 
of which 33,133,313 poimds were landed at Seattle, 11,323,500 
pounds in Canadian ports, and 5,781,577 pounds in Alaska, against 
48,902,575 poimds the preceding year, a gain of 1,335,815 pounds. 
The American fleet engaged in this fishery consisted of 100 sail, known 
as *' independent'' and *^company'' vessels, there being 89 of the 
former and 11 of the latter, ranging in size from 7 to 196 tons. The 
Canadian fleet comprised 27 vessels, the catch of which amounted to 
16,031>265 pounds, an increase of 1,074,465 poimds over 1914. 

The fleet employed in the cod fishery of the Pacific coast numbered 
20 sail, including 2 vessels engaged in transporting cured fish from the 
shore stations m' Alaska. Three regions were represented in the 
fishery — San Francisco by 9 vessels, Puget Sound by 8 vessels, and 
Alaska by 3 vessels. One of the Alaskan vessels was lost in the early 
part of the season. The fleet met with very good success and made 
a catch of 3,798,071 fish, equivalent to 19,092,319 poimds, the fish 
being reckoned at 4 J pounds each. The catch fell short of that of 
1914 by 122,831 fish, or 552,739 pounds. 

The work of collecting statistics of the quantity and value of 
fishery products landed at Seattle, Wash., by Ainerican fishing 
vesseb was reestabUshed in June, 1915, by the appointment of a 
local agent at that port. The products landed from July, 1915, to 
June, 1916, comprised 513 trips, including 19,580,163 pounds of 
hahbut, valued at $1,330,609, and 948,024 pounds of other species, 
valued at $23,285; a total of 20,528,187 pounds, valued at $1,353,894. 
The monthly receipts by species are shown in the following table: 
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QuANTinES AND VALUES OF CeBTAIN FISHERY PRODUCTS LANDED AT SEATTLE, 

Wash., by American Fishing Vessels During the Fiscal Year 1916. 



Month. 



Number 
of trips. 



Halibut. 



Cod. 



Black cod. 



I July 

August 

I September.. 

October 

November.. 

December.. 



1915. 



January... 
Februwy. . 

March, 

April 

May 

June , 



1916. 



Total. 



61 
36 
53 
' 31 
30 
28 



Pounds. 
2,700,430 
1,698,288 
2,172,000 
1,644,792 
2,312,527 
1,660,742 



923,055 

706,931 

815,209 

1,207,372 

2,024,105 

1,714,712 



513 



a 19, 580, 163 



Value. 
. $152,859 
92,253 
132,496 
103,952 
147,994 
92,108 



68,049 
47,669 
82,226 
130,438 
129,672 
150,893 



POttTMf*. 



645 
1,312 



2,017 



Value. 



$10 
20 



TouvAi. 
39,300 
8,860 
332,000 
130,545 
17,000 
26,000 



18,000 
16,232 
16,175 
10,566 
84,955 
200,233 



31 



Value, 

$855 

217 

8,300 

3,164 

424 

650 



443 

484 

318 

2,124 

4,883 



22,223 



Month. 



Ling cod. 



Rock cod. 



Total. 



July , 

August 

September^. 
October.... 
November. . 
December.. 



1916. 



January.., 
February. , 
March...., 

April 

M^y 

June , 



1916. 



Total. 



PouTtds. 



Value. 



Pounds. 



6,006 



11,732 



17,738 



1,000 

"i6,'6oo' 



$120 



11,413 



230 



5,990 



350 



28,403 



Value. 



$15 
'256' 



2i3 



Pounds. 
2,739,730 

1,708,793 
2,505,312 
1,785,337 
2,329,527 
1,686,742 



941,055 

723,163 

831, 444 

1,235,357 

2,109,060 

1,932,667 



681 



20,528,187 



Value. 

$153,714 
92,495 
140,816 
107,366 
148,419 
92,758 



68,409 
48,112 
82,711 
131, 169 
131, 796 
156,129 



1,353,894 



fl Includes 5,003 pounds of salt halibut, worth $125, landed in August. The remainder of the catch was 
sold fresh. 



PROMOTION OF AMERICAN CAVIAR. 

One of the most valuable of all fishery products is caviar, which 
is prepared from the roe of sturgeon primarily, but also from that of 
the paddlefish of the Mississippi Valley, and sometimes, under appro- 
priate descriptive hames, from the eggs of carp, whitefish, and other 
species. The product has always been imported extensively, while it 
is known that suitable material m this countrv is often wasted through 
ignorance of the fishermen as to the methods of preservation to 
employ. After a siiitable investigation of the matter, the Bureau 
issued an economic circular describmg in simple language the methods 
which mav be efficiently employed by any fisherman. The paper had 
the twofold object of preventing unnecessary waste through ignorance 
or neglect and of awakening a more effective interest in the protection 
of the sturgeon and the paddlefish. 
65199°— 16 7 
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INTEODUCnON OF NEW AQUATIC FOODS. 

Oie of the most useful ways in which the Bureau of Fisheries can 
serve the fishermen and the general fish-eating pubUc is to make 
known new sources of aquatic foods and to assist in establishing fish- 
eries and markets therefor. The conspicuous success achieved in the 
case of the sea mussel has been referred to in previous reports. This 
excellent, abundant, accessible, cheap, and widely distributed shell- 
fish, formerly neglected, has now become a staple in certain important 
markets. Various other water products of great prospective value, 
but now largely unutUized, should be exploited as speedily as possible, 
but the limited funds and f acUities at the disposal of the Bureau for 
such work make it impossible to conduct an active campaign with 
more than one or two such articles at one time. In the fiscal year 
1916 one hitherto neglected fish has been given a permanent and im- 
portant place in the fcheries and fish trade by the Bureau's efforts, and 
a campaign of great prospective consequence has been inaugurated 
with reference to several others. 

In October, 1915, the Bureau imdertook to popularize the tilefish in 
the behef that it is a fish of great prospective food value. Its utili- 
zation had been advocated vears ago, but the efforts to introduce it 
were not sufficiently comprehensive or sustained to bring success, and 
the fish in reality came into some disrepute because of the failures that 
attended the attempts to give it a commercial status. The task con- 
fronting the Bureau was to induce fishermen to catch the fish, dealers 
to handle the fish, and the pubUc to consume the fish, and to bring all 
this about simultaneously. The effective methods pursued made it 
possible for the Government to withdraw from tiie campaign within 
one month and to intrust future developments to private enterprise. 

The essential feature of the exploit was the chartering of a r^ular 
fishing vessel with practical fishermen as its crew. The auxfliary 
schooner Stranger j of Gloucester, carrying 12 men, was Uie vessel 
selected for the purpose. The Bureau had guaranteed the Stranger 
$1,500 for one month's service, but in 27 days she caught 38,383 
pounds of tUefish, which, after deducting commissions, sold for 
$2,036.63 ; and not only was the Bureau at no expense whatever for the 
fishing operations, but the proceeds, taking no account of several thou- 
sand pounds gratuitously distributed for advertising purposes, yielded 
a substantial bonus to the crew over their regular remuneration. 

When the wholesale trade of New York was requested to cooperate 
in the proposed campaign, the unfortunate past stood in the way of 
immediate acquiescence. "There is no demai^d for the fish,'' said 
the dealers, but the Bureau explained that getting the fish and creating 
a demand were its part of the work and that all that was desired of the 
trade was a cheerful willingness to handle the fish to satisfv such de- 
mand as might develop. When the first fare was landed in rfew York 
on October 22, four or five dealers in Fulton Market rather reluctantly 
agreed to handle the fish, some of which were given away and the re- 
mainder sold for 5 cents per pound. When the fourth trip arrived but 
20 days later, 15 dealers were competing for the fish, which sold for 7 
cents. In the interval a demand had arisen which no large wholesale 
or commission house could afford to ignore. This demand was created 
solely by an advertising campaign which kept the fish constantly be- 
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fore the public and concentrated attention on its points of interest 
and excellence. Newspapers were furnished items recounting the 
unusual history of the fish — ^its discovery, practical extermination, 
and reappearance; incidents in the campaign were exploited; fish 
were more or less conspicuously suppKed to prominent persons; lead- 
iag hotels and restaurants were induced to give the tilefish prominence 
on their menus; a great motion-picture company placea a camera 
man on the Stranger: and exhibited motion pictures of the fishery as a 
feature of its weeldy news reel; and the Bureau's own advertising 
matter was distributed freely. 

The propaganda conducted in behalf of this fishery covered practi- 
cally the entire field. The fishing grounds were found and pointed 
out to fishermen; a regular commercial fishing vessel was engaged 
to demonstrate the financial yield of this fishery imder regular indus- 
trial conditions; the wholesale trade was enUsted in the distribution 
of the fish; the retailer was furnished with attractive display adver- 
tising matter calling his customers' attention to the fact that the fish 
was on sale; and the consumer was told about the tilefish and how 
to cook it, and his curiosity and interest were stimulated to the point 
where he wished to try it and asked his dealer for it. As a conse- 
quence, when the Bureau ceased its fishing operations^ other vessels 
were already at work, and within 10 days of the landing of the last fare 
by the Stranqer eight schooners were either in the fishery or about to 
enter it and by the end of the monlJi had landed in New York about 
156,000 pounds of tilefish. 

The progress of this fishery has far exceeded expectations. While 
New York continues to be the center of the industry, Boston, At- 
lantic City, Newport, and other places have become practically inter- 
ested by putting vessels in the fishery. At the «id of Jiine, 1916, the 
New Yori£ fleet consisted of 13 vessels makiog regular trips to the 
fishing groimds, although earlier in .the season a number of other ves- 
sels were engaged. The catch has varied from month to month, but 
has shown a general upward trend as increased fares were brougnt in 
to meet the growing demand, and the yield in June exceeded that 
of any preceoing month, aggregating over 1,221,000 poirnds landed 
at New York iu 28 fares. A new record was made in Jmy, 1916, when 
2,200,000 pounds were landed at New York, 230,000 at Boston, and 
various minor fares at other ports. 

By the end of the fiscal year 1916, when the fishery was only eight 
months old, upward of 4,388,500 pounds of tilefish, which brought 
the fishermen over $210,000, were caught and sold. The monthly 
receipts at New York were as foUows: 



Months. 



NovembOT, 1915 
December, 1915. 
January, 1916.. 
February. 1916. 
March, 1916 



Pounds. 



156,600 
170,200 
398,000 
469,000 
615,000 



Months. 



April, 1916 
May, 1916. 
June, 1916. 

Total, 



Pounds. 



626,000 

620,000 

1,221,000 



4,275,700 



The tilefish grounds extend along the edge of the continental shelf 
from a point south of Nantucket to an area east of Atlantic City. 
Few fish have been taken in depths over 100 fathoms, and the best 
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fish are in from 60 to 65 fathoms of water. Tilefish are not particular 
as to the kind and quality of bait offered them. While squid, blue- 
backs, menhaden, clams, etc., are very acceptable, they will bite 
freely on inferior kinds of bait, making the bait question compara- 
tively easy to solve. 

The fishery has proved a great deal more remunerative than was at 
first expected by most fishermen and is now considered by them as 
being whU established. The prices received by the fishermen have at 
times been as high as 7 cents a poimd and as low as 1^ cents, the 
average being about 5 cents. The fish bears shipment perhaps better 
than any other staple fish of the Atlantic coast and now reaches con- 
sumers all over the eastern half of the country. Some large ship- 
ments have gone as far Vest as Kansas City. The catch in recent 
months has been at the rate of 20,000,000 poimds per annum. 

Following long consideration and much discussion, the present 
Congress has passed an act, approved Jime 21, 1916, which provides 
Or way of aUeviating the losses sustained by the fishermen, more 
especially those of the Atlantic coast, from the ravages of dogfishes. 
The act carries an appropriation of $25,000 to enable the Commis- 
sioner of Fisheries to conduct investigations and experiments to this 
end, and the method of procedure, as recommended by the Bureau 
and imderstood by Congress, is to make the dogfishes useful. Mistaken 
economic and biologicS conceptions as to the possibiUty of biinring 
about the extermination of dogfishes have been abandoned, and aU 
persons now interested in the welfare of the fishermen and the ad- 
vancement of the fisheries are united in the efforts that wiU be made, 
under authority of law, to convert an injurious and hitherto useless 
article into a valuable asset. Y?Tiile the dogfishes and other sharks 
yield by-products, such as oil, gelatin, and leather, of imdoubted 
economic importance, their principal utihty comes through their 
known value as food. The task before the Bureau is to overcome the 
deep-seated prejudice that exists against these fishes and to determine 
the ways and means for creatine a demand for fresh and preserved 
dogfish that will react on the fishermen and enable them to market 
their catch at a profit. 

ALASKA FISHERIES SERVICE. 

EXTENT OF THE ALASKAN FISHERIES. 

The enormous fishing industry in Alaska over which the Bureau 
exercises administrative jurisdiction was in some respects more 
extensive in the calendar year 1^15 than ever before. The number 
of persons engaged in all branches was 22,462, an increase of more 
than 1,200 over 1914; the investment was $37,316,560, an increase of 
imward of a quarter of a milUon dollars over the previous year; and 
the value of tne output as placed on the market was $20,999,343, a 
decrease of nearly a quarter of a milUon dollars compared with 1914, 
which year registered the highest value attained by the industry. 
The quantity of fishery products taken in 1915 was greater than m 
any previous season, but lower prices prevailed for several grades of 
salmon taken in large numbers. 

The salmons continue to overshadow all other fishes in Alaska, and 
the industry they support represents 86 per cent of the capital 
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invested and nearly 80 per cent of the persons employed, while the 
sahnon output is worth more than 91 per cent of the total value of 
dl &heries. The sahent features of the salmon industry in 1915 
were the extraordinary abundance of humpbacks in southeast Alaska. 
the large run of cohos in central and west Alaska, the Ughter run oi- 
redfish in west and southeast Alaska, and the increased abundance in 
central Alaska. The value of all salmons as prepared for sale was 
$19,214,145, of which $18,653,015 represented canned fish. The 
number of salmon taken was 63,537,244, of which 30,896,394 were 
humpbacks and 25,878,811 were redfish. The canned-salmon pack 
was the largest in the history of the Territory, amounting to 4,500,293 
cases of 48 1-pound cans, an increase of 443,640 cases over 1914, 
which was the previous record. The canneries operated nmnbered 
85, affamst 81 in 1914. 

Other fishes in the order of importance were the hahbut, with an 
output of $781,011; the cod, valued at $390,199; and the herring, 
which, as food, fertilizer, and oil, brought $155,579. The products of 
the whale fishery were valued at $381,750. The whale fishery was 
conducted from two shore stations, which handled 470 whales of four 
species. 

ENFORCEMENT OF LAW. 

Congress has shown a disposition to provide adequate facilities for 
enforcmg the fishing laws along the extensive Alaskan littoral, but 
the need for more men and boats is great, and satisfactory results can 
not be accomplished until the need is met. The available vessel 
service in 1915 was supplemented by the charter of power boats, 
during the active fishing season, and the patrol covered upward of 
10,000 miles of coast. 

It is a pleasure to be able to state that the fishery laws are now 
more generally observed in both spirit and letter than was the x^ase a 
few years ago, and comparatively few violations were reported in 1915. 
These are noted in full in the special report on '^ Alaska fisheries and 
fur industries in 1915,'' which forms an appendix to the report of 
the Commissioner of Fisheries for that year. Some convictions have 
been secured, some defendants have been discharged, and some 
indictments are still pending. In one case, involving fishing dxmng 
the Sunday close time, the defendant pleaded guilty and the jury 
found him not guilty. 

WATEKS CLOSED TO COMMERCIAL FISHING. 

On October 1, 1915, a hearing was held in Seattle to give all per- 
sons interested an oportunitjr to present their views on the desirability 
of closing to commercial fishing certain waters in southeast Alaska to 
be preserved for natural salmon breeding. The hearing confirmed 
the view that the waters should be closed, and, accordingly, on the 
recommendation of the Bureau, the Secretary issued an order, dated 
October 25, 1915, and effective January 1, 1916, prohibiting all 
fishing for salmon or for other fishes if salmon are taken or injured 
thereby in the following waters: 

1. All waters tributary to Barnes Lake, Prince of Wales Island. 

2. Hetta Creek, its tributary waters, and the region within 500 
yards of the mouth of said creek. 
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3. Socke^ Creek, its tributary Boca de Quadra hatchery waters, 
and the r^on within 500 yards of the mouth of said creek. 

COHMEECIAL FISHING WFTHIN KESERYATIONS. 

Permits have been issued by the Department, on the recommenda- 
tion of the Bureau^ to conduct certain filling operations within the 
limits of the Aleutian Islands Reservation, established by executive 
order of March 3, 1913. In January, 1916, the company known as 
the Pacific^American Fisheries was authorized to construct and 
operate on Unalaska Idand a plant for cannioe or salting salmon or 
other food fishes. This is the first permit of this character granted, 
as former permits have covered only minor fishing. The matter oi 
granting a permit for a cannery within the reservation came about 
as the result of a petition signed by 109 natives of Unalaska I^and, 
who set forth that the construction of- a cannery on Unalaska Island 
would afford them a most advantageous means of employment and 
at the same time the operations of uie cannery would not make such 
a heavy demand upon the runs of salmon that there would not be 
enough left for the food reguirements of the natives. The permit 
was granted imder the condition that all work except that req^uiring 
skilled mechanics and operators in connection with the taking oi 
fish and their subsequent preparation for market should be per- 
formed by the Aleuts or Indians resident upon the said reservation. 
Other conditions were that the weekly close season should be ob- 
served> that fishing would not be conducted with fixed appliances, 
and that no fishing would be carried on within any salmon stream or 
within 100 yards outside of the mouth of any such stream. Failure 
to observe the stipulations of the permit will automatically result in 
its termination. The permit is not transferable and is revocable at 
any time at the pleasure of the Secretary of Commerce. 

in January, 1916, a private individual of Unalaska was authorized 
to conduct certain specified fishing within the reservation, with a 
stipulation as to the employment of native help. In June, 1916, the 
Union Fish Co., of San Francisco, was granted permission to engage 
in cod-fishing operations from Tigalda Bland. - 

On the Afognak Reservation 79 licenses were issued to natives to 
take salmon for commercial purposes under restrictions imposed 
by the Department.. The eaten, which was disposed of to a cannery 
located outside the reservation, comprised 134,692 salmon of the 
red, coho, and humpback species and yielded the natives about $4,500. 

By the terms of a presiaential proclamation issued April 28, 1916, 
the waters within 3,000 feet of Annette Island and, several small 
adjacent islands in southeast Alaska were set apart as a fishing 
reserve for the exclusive benefit of Alaskan natives living thereon, 
to be used by them under the fishery laws and regulations of the 
Territory as administered by the Department of Commerce. 

SALMON CENSUS IN WOOD RIVER. 

The Wood River has been closed to fishing for many years and is 
resorted to for breeding purposes bv red salmon escaping the nets in 
Nushagak Bay. The coimtmg of the salmon was first undertaken in 
1908 and has been continued annually since that time except in 1914. 
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The coontfiBg is made poau^l^ by throwing a rack across the stream 
and coBBpeUm^ the fidn to pass throiigh a narrow gate where they 
are easily -mible to persK>n3 immediately above. Agents of the 
Bnrean in r^ays are kept cm duty day and ni^t for the entire period 
of the rtBQ, and the tally is kept by an automatic coimting device 
manipulated by hand. In 1915 the counting began on June 14. 
when 161 fish passed, and continued till August 2, when the run had 
dwindled to 70. The maximum was reached in the seven days from 
My 7 to -13, 26,901 fish being observed on July 7 and 25,554 on July 
12. The total count was 259,341 redfish. 

It was noted that many of the fish bore scars, abrasions, and 
mutilations produced by giU nets from which they had managed to 
escape. The number of netted fish usually ranged from 12 to 26 
per nundred and sometimes from 30 to 42 per hundred, averaging 
about 18 per cent of those specially enimierated. On the other hancT 
in one eouxit of 1,103 fish there were only 2 injured. It is estimated 
that fully 90 per cent of the fish that liberated themselves from the 
gill nets died before spawning as a result of the injuries received. 

As on previoiis occasions, the Bureau was rendered invaluable 
assistance in conducting this interesting work by the Alaska Packers 
Association, and the Alaska-Portland Packers Association. 

INSPECTION OF HATGHESIES. 

The five private salmon hatcheries operated in Alaska in 1915 
were 'inspected from time to time by agents of the Bureau. Cog- 
nizance was taken of the number of eggs received and hatched, the 
number of fry planted, and the hatchery records and methods. 

The output of these plants in the fiscal vear ending Jime 30, 1916, 
was 79^619,500 red-salmon fry. Under the law the operators were 
entitled to a tax rebate of 4Q cents for every thousand fry hatched 
and liberated; and affidavits having been made in the manner pre-, 
scribed by law, the operators became entitled to receive rebate cer- 
tificates aggregating $31,847.80, which amount is applied to the tax 
of 4 cents per case on canned salmon. 

In June, 1916^ a communication was received from the Alaska 
Packers Association announcing that, in view of certain unfavorable 
conditions at the hatchery belonging to that company at Karluk, it 
had been decided to close the plant at the end of the fiscal year 1916 
or as soon as the fry then on hand could be liberated. Tnis is the 
oldest hatchery in Alaska, having been built in 1896. During the 
period erf its operation, which was continuous, it has handled over 
627,000,000 red-salmon eggs. 

ALAS^LA. FISHERY LEGISLATION. 

The necessity for revising the present fishery laws of Alaska has 
been appreciated for some years. The matter took definite shape in 
January, 1916, when Hon. J. W. Alexander, of Missouri, introduced 
in the House of. Representatives a bUl for theprotection, regulation, 
and conservation oi the fisheries of Alaska. The bill was referred to 
the Committee on the Merchant Marine and Fisheries, of which he 
was chairman, and numerous hearings thereon were held during the 
latter part of the fiscal year. The bill has the approval of the De- 
partment, was prepared after protracted conferences with repre- 
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sentatives of the fishing mdustry, and is designed to meet the new 
conditions that have arisen since the law of June 26, 1906^ was 
passed. It is believed that the essential features of the bill, if 
enacted into law, will insure the perpetuation of the Alaskan fisheries 
at their maximum productivity ana will yield to Federal and Terri- 
torial Governments a handsome revenue. Up to the close of the 
fiscal year the measure had not been acted on by the committee, but 
thi^ was subsequently done, and a favorable report was ordered on 
a revised bill introduced by Mr. Alexander on August 18. 

The haUbut fishery, which ranks next to the salmon industry in 
importance and is capable of still further expansion, is reported to 
be mjuriously affected as an Alaskan industry by the imusual course 
followed bv the Canadian Government for the promotion of the 
interests oi the Grand Trunk Pacific Railroad and its western ter- 
minus. Prince Rupert. The matter has had the attention of the 
Department of Commerce, in cooperation with other executive depart- 
ments, and the decision has been reached that legislative action is 
required to prevent the diversion of the Alaskan halibut fishery, 
whose output goes only to the American market, from Alaska to 
British Columbia. The Bureau has, therefore, approved a measure, 
introduced in Congress, which is intended to meet the peculiar geo- 
graphic and economic conditions surrounding the fishery. Under 
the terms of the proposed bill, fresh halibut (and salmon) from the 
Pacific Ocean and its tributaries coming into the United States through 
a foreign country must be shipped in bond from an American port. 

On June 3, 1916, the Senate passed a bill for the protection and 
conservation of the halibut fishery of the Pacific Ocean, which in- 
cludes the establishment of a close season for halibut fishing in cer- 
tain waters and places restrictions on the landing of haUbut during 
that time. The chief feature of the bill is the fixing of a close season 
during the months of December and January, when all fishing for 
halibut in anv of the waters of the Pacific Ocean or its tributaries 
over which the United States has jurisdiction is prohibited. The 
bill also provides for a reserved area off the coast of southeast Alaska, 
in which fishing for halibut is prohibited at all times. This area is 
defined definitely in the bill, but, briefly, it may be described as a 
rectangular area of water about 19 miles long and averaging 15 miles 
in width extending offshore between Cape Lynch and Cape Adding- 
ton. Its area is approximately 290 square nautical miles. The 
bill provides that it shall take effect as soon as possible after the 
enactment of concurrent or essentially similar regulations by Canada, 
and that if at any time after due investigation it is the opinion of the 
Secretary of Commerce that the regulations adopted by Canada are 
inadequate either as to their provisions or enforcement he is author- 
ized and directed to suspend tne operations of the act until such time 
as he may be satisfied that such provisions and their enforcement 
have been made adequate for the protection of the halibut fishery. 
Violations of the measure are punishable by a fine not exceeding 
$1,000 or by imprisonment for not more than 90 days. Vessels and 
their catch may be seized and held subject to the payment of fines. 
This bill embodies the Bureau^s views, and its passage will, it is be- 
lieved, meet with general favor aUke with the American and Canadian 
halibut fishing interests, which have advocated most of the principles 
set forth in the bill. 
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ALASKA FUR-SEAL SERVICE. 
SEAL HEBD. 

The fur seals resorting to the PribUof Islands, having enjoyed con- 
tinued immunity from indiscriminate killing at sea through the opera- 
tion of an international agreement, have increased in a manner that 
has justified optimistic predictions. 

The regular census of the herd taken in 1915, under the direction 
of G. Dallas Hanna, showed a noteworthy increase over 1914. The 
actual number of pups bom was 103,527, as compared with 93,250 in 
1914, 92,269 in 1913, and 81,984 in 1912. The total number of seals 
computed to be in the herd was 363,872, as compared with 294,687 
in 1914, 268,305 in 1913, and 215,738 in 1912. The classes of seals 
which are susceptible of actual enumeration are pups, harem bulls, 
and idle bulls. The number of breeding cows, since each gives birth 
to but one pup a season, is, of course, equal to the number of pups. 
The numbers of animals in the remaining classes must be obtained 
from estimates of death rates, fortified by incomplete counts, etc. 
In 1915, in view of the increased knowledge of the herd, the enumera- 
tor felt it desirable to change the percentages heretofore used in esti- 
mating the losses for the first three years of the seaFs life. This 
makes the total of the number of seals determined to be in the herd 
of 1915 not exactly comparable with the totals of previous censuses. 
The details of the 1915 count are as follows: 

3-year-old males 18, 282 

4-year-old males 15, 848 

6-year-old males 11, 271 



Total 363,872 



Pups 103, 527 

Breeding cows 103, 527 

Harem bulls 2, 151 

Idlebulla , 673 

Yearlings 60, 613 

2-year-old8 47, 980 

In 1912, 5,228 pups of the season were branded on the Pribilof 
Islands. Subsequent observations made on tbese branded animals 
have been productive of valuable additional knowledge in regard to 
the natural history and growth of the seals. Some of these animals 
were observed in 1913, and in 1914 they were noted in large numbers. 
The number which returned in 1915 was so large, in comparison with 
the total number of seals imder observation, as to indicate a lower 
mortality in the first three years of the seal's life than had ordinarily 
been assumed. In 1915, from January 1 to August 10, inclusive, 53 
of these branded seals were killed on St. Paul Island and 49 on St. 
George Island, the skins of which were shipped to St. Louis that year. 
Oae nundred of these were graded in accordance with the London 
trade classification, with the following result: 

Small j)ups 7 

Middling pups 42 

Large pups 42 

Smalls 8 

Middling and smalls ^ 1 

Total 100 

At the same time the skins of 15 of 18 branded seals killed in 1914, 
and therefore 2 vears old, were graded as folldws, the remaining 3 
not being accessible at the time : 

Extra small pups 3 

SmaUpups 8 

Middlmgpups 4 
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The census for 191&, taken under the same conditions as in 1915 
and with the same basis for computing the various elements of the 
herd, gave a total of 417,329, as follows: 

Pups 116,977 

Breeding cows 116, 977 

Harem bulls 3,500 

Idle bulls 2,632 



Yearlings, both sexes 67, 291 

2-year-old8, both sexes 48, 460 

Bachelors uid young bulls 61, 492 



These figures indicate a large surplus of male seals, as was to have 
been expected from the operation of the existing close-time law, 
which restricts the killing oi seals to the limited needs of the natives. 
The conditions, biological and economic, arising from the presence 
of large numbers of mature and adolescent males far beyond the 
requirements of the herd, demand the serious attention of the 
Department and of Congress, and the conditions will be much more 
acute by the expiration of the close-time law in August, 1917. 

SEALS TAKEN FOR NATIVES' FOOD. 

The killing of seals on the Pribilof Islands has been limited to that 
number necessary for the food purposes of the natives. In the cal- 
endar year 1915 the quota of surplus male seals that could be taken 
was fixed at 5,500. The number actually taken was 2,666 on St. 
Paul and 1,281 on St. George, a total of 3,947. Fol- 1916 the 
maximum number that could be taken was fixed at 7,500. Improved 
facihties for caring for seal meat make it possible for the natives to 
properly utilize a larger number of seals than formerly, and a saving 
will, therefore, be effected in the amount of meats that would other- 
wise have to be sent from the States. 

The sealskins shipped from the islands in 1915 numbered 3,000. 
which were consigned to St. Louis for sale. No skins were disposed 
of during the past fiscal year. The condition of the market did not 
warrant the offering of the skins on hand resulting from the food kill- 
ings fpr natives in 1914 and previouslv, and trade considerations 
made it desirable to postpone beyond tne fiscal year 1916 the mar- 
keting of those pelts and the additional ones shipped to St. Louis in 
the fall of 1915. Congress passed ajoint resolution, approved June 22, 
1916, giving to the Secretary of Commerce authority to dispose of 
sealskins in such market, at such times, and in such manner as he 
may deem most advantageous, and the sale was, accordingly, post- 
poned imtil the fall of 1916. 

ESTABLISHMENT OF THE FUR-SEAL TBADE IN AMERICA. 

The announced purpose of the Department to market its Alaskan 
fur-seal and other skins in America, mstead of sending them abroad 
as heretofore, was given definite form in 1915 by the making of a 
contract with Messrs. Funsten Bros. & Co., of St. Louis, under which 
the sale of fur-seal and fox skins belonging to the Government will 
for a term of years take place at pubhc auction in St. Louis. In 
connection with this contract, the Department has been instrumeiital 
in securing the estabhshment in St. Louis, through Messrs. Punstcn 
Bros. & Co., of a plant for the dressing and dyeing of sealskins in 
accordance with the most approved methods known to the trade, 
and arrangements have been made under which all or part of the 
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take of Alaskan fur-seal skins may be dressed and dyed before being 
offered for sale. The actual treatment of fur-seal sfins for this pur- 
pose "w^ua begun in St. Louis in December, 1915, and the results ob- 
tained indicate that the work will be highly successful. A limited 
offering of such skins was made at the pubUc auction held in St. 
Louis in September, 1916, and the Department has reason to be 
pleased w.th the outcome. The interests of the trade and the Gov- 
emment are favored by the offering of dressed instead of raw skins, 
and general satisfaction has been expressed over this important 
innovation. 

SUPPOET OP THE NATIVES. 

The native inhabitants of the Pribilof Islands on Jime 30, 1915, 
numbered 314, of whom 193 were on St. Paul and 121 oix St. George. 
The population remains fairly uniform from year to year. 

The physical condition of these people is excellent, aU things con- 
sidered. Improved sanitary measures have been enforced, and the 
promiscuous making and use of intoxicating hquors, once prevalent 
and sanctioned by the Government, has been entirely suppressed. 
Congress has recently provided new housing facilities, whicn, with 
additional improvements that are contemplated, \yill conduce still 
further to the comfort, contentment, and advancement of the natives. 

The teaching staflF on the islands has performed eflBicient service, 
and the native schools are in a satisfactory condition. Stress is 
being laid on manual training and on the use of the English language 
instead of Aleut or Russian. 

Owing to the delay in making the steamer Roosevelt available for 
carrying suppUes to the islands other arrangements had to be made, 
a navy coUier being availed of in the fall of 1915 and a private ves- 
sel in the summer of 1916. The very satisfactory and economical 
method of purchasing supphes, as mentioned in last year's report, 
has been followed. 

In 1911 small numbers of reindeer were placed on both St. Paul 
and St. George Islands to serve as a nucleus for herds which would 
contribute materially to the support and welfare of the natives. 
The herds have thrived and have shown satisfactory increases from 
year to year. In 1915 the number of fawns bom was 45 and the 
total number of all ages was 154. The natives, however, have not 
thus far shown the interest in the reindeer that was hoped for, and 
it will probably be necessary for the Bureau's officers on the islands 
• to direct most of the activities in respect to these herds for a number 
of years to come. Early in 1916 comprehensive plans were prepared 
in connection with this work. These plans, in addition to the man- 
agement of the herd itself, contemplate that the inhabitants of the 
^ands shall be trained to make economic use of the skins, horns, 
and other parts by manufacturing them into articles of clothing and 
household furnishings for local use and perhaps export for sale for 
the natives' benefit. 

BLUE FOXES. 

The herds of blue foxes which inhabit the Pribilof Islands continue 
productive of revenue to the natives and the Government. The 
taking of foxes in the season of 1915^16 was b^un in November on 
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St. George Island and early in December on St. Paul Island. The 
take for the season consisted of 211 blue-fox pelts and 18 white-fox 

{►elts on St. Paul Island and 209 blues and 2 whites on St. George 
sland, a total for both islands of 420 blues and 20 whites. These 
skins were consigned to Messrs. Funsten Bros. & Co., St. Louis, for 
sale in September, 1916. In the calendar year 1915 there were 
shipped from the rribilof Islands 253 blue-fox skins and 40 white- 
fox skins. These skms represented the take for the 1914-15 season 
and, together with 256 blue-fox skins and. 25 white-fox skins shipped 
from the islands in 1914, were sold at pubUc auction on October 21, 
1915. The net proceeds of this sale amounted to over $56,000. The 
sale was very successful and many pelts brought unusually good 
prices. Five lots consisting of four blues each brought $1,092, $1,020, 
$1,012, $1,000, and $980, respectively. The white-fox pelts brought 
from $17 to $30 per pelt. 

The niunber of foxea that the island will support under existing 
conditions is limited, and the trapping of a certain number each sea- 
son, under the strict supervision of the agents, is beneficial to the 
hero. The natives are credited with suppues valued at $5 for each 
fox skin taken. 

COAST-QUAftD PATBOL AND THE^ NAVAL BADIO SEBVICE. 

The usual eiiicient patrol of the North Pacific Ocean and Bering Sea 
was maintained by the Coast Guard Service in the seasons of 1915 
and 1916 for the purpose of preventing pelagic sealing. The vessels 
of this patrol rendered invaluable assistance in carrroig persons, 
mails, and suppUes, to and from the Pribilof Islands. The agent on 
St. Paul Island in 1915 reported some evidences of illegal seal hunting, 
but no proof of such operations could be obtained. 

The North Pacific Sealing Convention of eTuly 7, 1911, and the act 
of Congress giving effect to that convention, approved August 24, 
1912, permit certam Indians, Aleuts, or other aborigines dwelling on 
the racific coast of America north of latitude 30° to kill seals under 
certain restricted conditions. As far a3 is known, no seals were taken 
in accordance with these provisions in I9I5. In 1916 several hun- 
dred skins were taken by Indians of the State of Washington, but 
complete details in regard to these skins are not yet available. By 
far the larger proportion of the seals so killed are females. 

The Department is under obhgations to the Navy Department for 
the continuous service which the latter has rendered in connection 
with the two radio stations on the islands. These stations make it 
possible to keep in prompt touch with conditions on the islands at 
all times of the year and permit the agents to send fuU reports of 
conditions and needs. Formerly the islands were cut off from com- 
munication with the entire world through the long winter season, 
when navigation in Bering Sea is closed. 

MINOR FUR-BEARING ANIMALS OF ALASKA. 

The laws and regulations for the protection of the minor fur- 
bearing animak of ^aska have b.een enforced by a corps of wardens, 
who have been constantly in the field, supplemented by members of 
the Alaska fishery service at such times as their regular duties would 
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permit. In October, 1915, Reginald F. Irwin, a warden, while en- 

faged in patrol work in southeast Alaska, lost his life. Accompanied 
y two men in a hired boat he left Ketchikan on October 9, and 
several days later his wrecked boat was discovered in the Chickamin 
River. Prolonged and systematic search was at once instituted, but 
no trace of Mr. Irwin and his companions was found and no explana- 
tion of the disaster has been possible. 

Under date of May 24, 1915, revised regulations for the protection 
of fur-bearing aninials in Alaska were issued in Department Circular 
Xo- 246, third edition. These have proved generally satisfactory. 
No special restrictions are put upon the shippmg of live fur-bearing 
animals from Alaska or upon the taking of live animals at any time 
for Tise for breeding purposes. The law does not clearly authorize the 
Department to make the necessary regulations restricting the shipping 
of live animals from the Territory; and owing, apparently, to the 
decreased outside demand for fur-bearing animals for use for breediug 
purposes, particularly foxes, but few were shipped from Alaska in 
the calendar year 1915. This cessation of demand for live Alaska 
fur bearers may be only temporary, and it is very important that the 
Department have authority to make proper regulations in regard to 
the exportation of these animals. It is felt that legitimate fur 
farmers should be permitted to secure breeding animals from wild 
stock in the close season, at least until breediug stock may be obtained 
from other farms. The inabihty to regulate this matter results^in 
abuses which meet with disapproval tm*oughout Alaska. 

The marked decrease in tne abundance of marteua has necessi- 
tated further measures for their protection. The Department has, 
therefore^ issued a regulation, effective March 15, 1916, makiug the 
killing of this valuable animal iQegal until November 15, 1921. This 
regulation has met with general approval from persons famUiar with 
the facts. It is coverea in Department Circular No. 246, fourth 
edition, issued imder date of February 1, 1916. 
• The value of the furs shipped from Alaska in the year ended 
November 15, 1915, exclusive of Pribilof Islands sldns, aggregated 
$400,532. All shipments are required to be reported to the Bureau, 
and the returns are beUeved to be quite complete, owing to the 
effective cooperation given by postmasters, agents of commercial 
companies, and individual shippers. 

In the fiscal year 1916 no additional islands were leased for the 
breediug of fur-bearing animals. The islands now under lease are 
Carlson, Middleton; Simeonof , and I^ittle Koniuji. Shortly after the 
close of the fiscal year there was accepted an offer for the leasing of 
Marmot Island, near Afognak, for a period of five years at an annual 
rental of $200. 

It is regretted that Congress has not yet taken action to reheve the 
Bureau of custody over the terrestrial fur bearers of Alaska. A bill 
to accompUsh this purpose was introduced in the House on January 
29, 1916, and referred to the Committee on Territories. No hearings 
have been held thereon, but it is strongly urged that prompt steps 
be taken to termiuate the existing arrangement. 
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MISCBLLAIVBOUS MATTERS. 
NEW ESTABLISHMENTS AND CONSTBUCTIONS. 

The site for the fish-cultural station in Utah authorized in 1914 
was selected near Springville, and title to 24.3 acres of land was 
acquired by deed dated August 24, 1915, together with rights to 15 
second-feet of water so disposed as to furnish a gravity supply. 
SpringviUe is in Utah County on the Denver & Rio Grande Kailroad, 
and the property immediately adjoins the town, being about 1 mile 
distant from the business center. Water is obtained from springs 
which flow about 5,000 gallons per minute. A topographical survey of 
the property has been made; plans of buildings, water supply, and 
drainage systems have been prepared; and construction work has 
been begun. The hatchery is a one-story frame structure, built on a 
cement foundation, and contains hatching room, oflice, storeroom, 
boiler room, etc., on the first floor and two bedrooms and workroom 
in the attic. The building is 32 by 95 feet and is intended to accom- 
modate 120 troughs. 

The site selected for the marine biological station on the Gulf coast 
of Florida was acquired by a deed datM July 10, 1915. It is about 
3 miles distant f^om the city of Key West at the extreme eastern end 
of the island. The act autnorizing the establishment of this station 
required that the land be donated, and the Key West Realty Co., from 
which the property was obtained, not only donated 4 acres of land, 
but, without cost to the Government, constructed a sea wall along! 
the water front of the property and excavated a channel 30 feet wide| 
and 6 feet deep from near Cow Key to the selected site. The full 
amount authorized in the original act, namely, $50,000, has now been 

Erovided, and the preparation of plans and specifications for the 
fcboratorjr building is under way. 

The hatchery authorized for Bhode Island will be located on Block 
Island and will be devoted to the commercial species of that r^oB. 
The site has been sdected and surveyed, but title to the property has 
notyet been secured. 

The special appropriation of $10,000 for the Orangeburg, S. C, sta- 
tion has been used cniefly in making improvements to the water sup- 
ply and drainage systems and in constructing six brood ponds and six 
concrete rearing ponds. 

The appropnation of $20,000 for the completion of the Louisville, 
Ky., station nas been expended in part in improving the extensive 
grounds, providing a fish-culturist's cottage, and constructing 20 con- 
crete retaining tanks under cover. 

With the sum of $18,000 provided for the Saratoga, Wyo,, station, in 
addition to the amoimt previously provided, there have been completed 
the hatchery, superintendent's residence, fish-culturist's cottage, tool 
house, ice house, one stock pond, six concrete rearing ponds, and con- 
crete distributing cistern and reservoir. A hydraulic ram has been 
installed and the main water-supply pipe lines have beeji laid. The | 
hatchery building is 32 by 64 feet and accommodates 36 troughs. 

An additional tract of land containing 6^ acres, adjoining the Cold 
Spring. Ga., station, was acquired by deed dated July 24, 1915, for the 
sum oi $5,000. The property includes a dwelling, which has been 
repaired and is utilized to good advantage, and the possession of this 
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land eooables the Bureau to protect the water supply and construct 
additionalponds. 

At the ClackamaSy Oreg., station, a one-story six-room frame build- 
ing, with attic and cdlar, has been completed as a superintendent's 
residence. 

The special appropriation of $4,500 for reconstruction of the hatch- 
ery building and bam at the Baker Lake, Wash., station, which were 
destroyed hj fire, has been expended in accordance with the terms of 
the appropriation. Substantial new buildings constructed by the 
station force were completed early in the summer of 1915 and were 
ready for the salmon operations that year. 

It is a pleasure to record the donation of a fish hatchery by a private 
individual. Mary A. Scully, widow of John S. ScuUv, has transferred 
to the Government the property known as the Berkshire Trout Hatch- 
ery, in the Berkshire HiUs, Mass., comprising about 135 acres of land, 
with buildings, ponds, etc. The hatchery was run for a nimiber of 
years by Mr. Scully, and Mrs. Scully's object in making this notewor- 
thy bequest was to insure the perpetual maintenance of the property 
for the purpose to which her husband had dedicated it. The accept 
ance of the gift was authorized by joint resolution of Congress ap- 
proved July 28, and the property has now passed into the custody of 
the Bureau of Fisheries. The necessary i)erma.nent personnel has been 
provided for in the 1918 estimates submitted to Congress. 

MOVEMENTS, REPAIR, AND CONSTRUCTION OF VESSELS. 

The special fishery and other work with which certain vessels have 
been connected has been noted elsewhere'. There may be given under 
this head some data that pertain more particularly to the mere move- 
ments and the repairs of some of the seagoing craft. 

On July Ij 1915, the Albatross was being prepared to take ud again 
the halibut mvestigations off the coasts of Washington and Oregon, 
and on July 6 the vessel sailed from Sausahto, Cal., arriving off the 
mouth of the Columbia River J\ily 9. The work was continued until 
September 9, and the ship then proceeded to San Francisco, arriving 
two days later. Until October 11 she was anchored off Sausalito and 
was then taken to docks at Alameda. From that time until March 7, 
1916^ the crew was kept busy overhauling the ship and machinery, 
repamting, etc. The vessel was docked on March 7. This long period 
ofinactivity was owing to lack of funds sufficient for cruising expenses. 
The deficiency act approved February 28, 1916, appropriated $7,500 
for maintenance of vessels for the Bureau, and with this sum an inves- 
tigation of the.tuna fisheries off the coasts of southern and lower Cah- 
f omia was imdertaken, an investigation which had been in contem- 
plation for a number of years. The cruise was begun April 4, and the 
work was in progress at the close of the fiscal year. During the year 
the Albatross cruised some six months, covering 9,850 miles and con- 
suming 950 tons of coal. On July 1, 1915, Lieut. L. B. Porterfield, 
U. S. Navy, was detached from tne command of the vessel and was 
succeeded on the same day by Lieut. Commander J. J. Hannigan, 
U.S. Navy. - 

During the early part of the summer of 1915 the steamer Fish Hawk 
was utilized in connection with the Beaufort laboratory and on August 
10 was assigned to special investigations in Long Island Sound, with 
which she was occupied until October 7. On October 21 the biolog- 
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ical and physical investigation of the waters of Chesapeake Ba^y was 
undertaken and arrangements were made for periodical trips, five of 
which were made prior to July 1. Between March 21 and April 15, 
1916, the vessel was used in experimental shad hatching on the Cape 
Pear River. Some minor repairs were made at the Norfolk Navy 
Yard during November and I)ecember, 1915. During the year the 
vessel cruised 5,811 miles and consumed 703 tons of coal. On Sep- 
tember 6, 1915, Boatswain James J. O'Brien, U. S. Nayy^ was suc- 
ceeded in command by Chief Boatswain James Mahoney, U . S. Navy. 

The PJicUarope has been attached to the Woods Hole station, as 
heretofore, and has rendered service in both fish-cultural and biolog- 
ical work at that place. When the shad-hatching season began on the 
Potomac River in the spring of 1916, the vessel was detailed to that 
field. 

The Curlew has been employed on the Mississippi River, in connec- 
tion with the rescue of fishes from the overflowed lands and with the 
operations of the Fairport laboratory. 

The steamer Osprey has been employed in southeast Alaska on 
fishery-patrol work. 

The auxihary schooner Grampus, having headquarters at Glouces- 
ter, Mass., was used in oceanographic and herring investigations ia 
the Gulf of Maine from July 1 to October 27, 1915. Prom November 
to May the vessel was laid up and her crew was assigned to fish-cul- 
tural work at the Gloucester natchery. From May 9 to June 30 the 
vessel was at Gloucester, with the crew engaged in scraping, painting, 
overhauling rigging, and general cleaning, in preparation for cruising 
after the new fiscal year began. 

The alterations originally contemplated on the steamer Roosevelt 
proceeded satisf actorUy and were completed at the Norfolk Navy 
Yard.' The vessel was inspected by a board, of which the superin- 
tendent of naval construction, Bureau of Lighthouses, was the senior 
member, and on April 5 this board advised certain additional work 
before the ship was sent to sea. This was authorized as soon as funds 

{)ermitted, and all was practically completed in August, 1916, except 
or the installation of a new tail shaft, a forging for which was difficiut 
to obtain owing to the excessive demands on wie steel mills for mate- 
rial. The Roosevelt has cost the Government somewhat over $72,000. 
The original cost of this vessel was about $150,000, and it is estimated 
that it would have cost not less than $100,000 to build a vessel of 
similar dimensions which would fill the Bureau's requirements. 

A contract for the construction of a new vessel for use on the Maine 
coast, for which there was an appropriation of $45,000, was awarded, 
in March, 1916, to the Townsend Marine Railway & Construction Co., 
of Boothbay Harbor, Me. , for $44,2 17. The vessel was designed for use 
not only in connection with the operations of the marine hatchery but 
for oceanographic and fishery investigations as well. She is a sm^le- 
screw steam-propelled wooden vessel, 108 feet 6 inches over all, with 
22 feet beam and 8 feet draft. She is equipped with a 320-horsepower 
engine and an Almy water-tube boiler, with a mast fitted for dredging. 
On the main deck are quarters for the oflGicers and investigators, witn 
laboratory and cabin. Below decks are the crew's quarters, water 
tanks, machinery, storerooms, etc., and an arrangement for transport- 
ing live fishes. It is expected the vessel will be completed during the 
coming winter. 
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PUBLICATIONS. 

During the fiscal year the following publications were issued and 
distributed, chiefly through the Supermtendent of Documents, on 
special mailing lists: 

REPORT OF THE COMMISSIONER AND APPENDIXES THERETO. 

Report of the Commiflsioner of Fisheries to the Secretary of Commerce for the fiscal 
year ended June 30, 1915. 83 p. 

Alaska fisheries and fur indiistries in 1914. By Ward T. Bower and Henry I). 
AUer. Appendix ix to Report of Commissioner for 1914. 89 p. 

The distribution of fish and fish eggs during the fiscal year 1915. Appendix i to 
Report of Commissioner for 1915. 138 p. 

Fish ponds on farms. By Robert S. Johnson and M. F. Stapleton. Appendix ii to 
Report of Commiasioner for 1915. 28 p., 18 pi. 

BULLETIN OP THE BUREAU OP FISHERIES. 

An ecological reconnoissance of the fishes of Douglas Lake, Cheboygan County, 
Mich., in midsummer. By Jacob Reighard. Bulletin, vol. xxxin, 1913, p. 215-250, 
4 text fig. 1915. 

The Potamogetons in relation to pond culture . By Emmeline Moore . Bulletin, vol . 
xxxin, 1913, p. 251-292, pi. xxii-xxxix. 

Changes in shade, color, and patterns in fishes, and their bearing on the problems 
of adaptation and behavior, with especial reference to the flounders Paralichthys and 
Ancylopsetta. By S. 0. Mast. Bulletin, vol. xxxiv, 1914, p. 173-238, pi. xlx- 
xxxvn, 3 text fig. 

The sharks and rays of Beaufort, N. C. By Lewis Radclifle. Bulletin, vol. xxxiv, 
1914, p. 239-284, pi. xxxvra-XLix, 26 text fig. . . 

Copepod parasites of fresh-water fishes and their economic relations to mussel 
glochfdia. By Charles Branch Wilson. Bulletin, vol. xxxiv, 1914, p. 331-374, 

pi. LX-LXXIV. 

The fishes of the streams tributary to Tomales Bay, Cal . By John Otterbein Snyder. 



Bulletin, vol. xxxiv, 1914, p. 375^82, 1 text fig. 
The Fairport fisheries biol 



^ biolo^cal station: Its equipment, organization, and func- 

tions. By Robert E. Ooker. Bulletin, vol. xxxiv, 1914, p. 383-406, 6 text fig., pi. 

LXXV-LXXXI. 

Notes on the embryology and larval development of five species of teleostean fishes. 
By Albert Kuntz. Bulletin, vol. xxxiv, p. 407-429, 68 text fig. 

SPECIAL PUBLICATIONS. 

The Bureau of Fisheries and its station at Woods Hole, Mass. 11 p., iUus. 



llD., 

,, N. C. 



The Bureau of Fisheries and its biological station at Beaufort, N. C. 11 p., iUus. 

ECONOMIC CIRCULARS. 

Fishes destructive to the eggs and larvae of mosquitoes. 19 p., 28 text fig. 
Oysters: The food that has not ''gone up". A little of their history and how to 
cook them. 16 p. 
The tilefish: A new deep-sea food fish. 6 p., 2 text fig. 
Caviar: What it is and how to i)repare it. 8 p., 3 text fig. 
Information concerning parasitic worms in fish. 4 p. 

STATISTICAL BULLETINS. 

Monthly and annual statements of the quantities and values of certain fisherj'- prod- 
ucts landed by American fishing vessels at the ports of Gloucester and Boston, Mass., 
Portland, Me., and Seattle, Wash. 

Crab industry of Maryland and Virrinia in 1915. 

Fresh-water mussel fishery of the Mississippi River and its western tributaries from 
Kansas northward in 1914. 

Coastal fisheries of New York and New Jersey, exclusive of shellfish, in 1915, with 
shad fishery of the Hudson River in 1915 and 1916. 

Shad and alewife industry of Chesapeake Bay and tributaries in 1915. 

65199°— 16 8 
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The Fisheries Service Bulletin has proved of great interest through- 
out the Bureau and also to State fishery authorities, technical publi- 
cations, etc. In order to meet the demand the monthly emtions 
have had to be enlarged from time to time, and the number of pages 
has been increased from four to eight. 

APPBOPRIATIONS. 

The appropriations for the Bureau of Fisheries for the fiscal year 
1916 aggregated $1,075,340, as follows: 

Salaries $393,840 

MisceUaneous expenses: 

Administration 10, 000 

Propagation of food fishes: - 350, 000 

Maintenance of vessels 60, 000 

Inquiry respecting food fishes 40, 000 

Statistical inquiry 7, 500 

Protecting sponge fisheries 2, 500 

R'otecting seal and salmon fisheries of Alaska. 75, 000 

Pay of crew of vessel, Alaska service 16, 000 

Purchase or construction of vessels for Boothbay Harbor station ^ 45, 000 

Purchase or construction of a steel distribution car 20, 000 

Cold-storage plant fur-seal islands 3, 000 

Completion of and improvements at fish-cultural stations: 

Orangeburg, S. C • 10, 000 

Louisville, Ky 20, 000 

Saratoga, Wyo 18,000 

Baker Lake, Wash 4, 500 

Respectfully, 

H. M, Smith, 

Commissioner. 
To Hon. William C. Redfield, 

Secretary of Commerce. 

o 
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